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C ommun.h 2 6 3t, p. 3 9 8 (1 9 9 9^)] c 

mm^m^^tmx^<iEnm^nvxmiYf^RUTo mz.\f, m^m^ 
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fcm-mzr^tc%±&ft(D&W)*mvx, iEv^mm^(Dmn^mm^x^^ 0 

(Eg 5) mfc±u&£titcf-7*7T$ y- 
^wM-t^um^^y>(D~ oxh% 0 e g 5\t^mAi^(DMU^^xh^x, 

2*<DmKfa%<Dm^ { w%^mvx+ (^9^).m^^W}^ mwff^m/^ 

tobtiX^Zo r co J; 5 ftE g 5 ©«|6fc:ov*-CHu ft^A&*WI*WMFjfl 
*f&^tz\lhmfo<Df$!ftfrbWbMZ.£frX\t^ [t;V (Cel l), 8 3t, . 
p. 1 1 5 9 (1 9 9 5¥)^ i?t-t^ • • t/V • /Vto^- ( J . 
Cell Biol.), 1 5 0t,.p. : 9 7'5 (2 0 0 0^), 1 7i, 

p. 4 3 9 (1 9 9 9^)] 0 

t h E g 5 (Om.Bf\t 1 9 9 5mz? u~~-yy$fa !A»^iV\fcM© 
t hE g 5j|^^seK©^^^^t^fflbfctRt6^■^s##$i^TV^5 [-fe/i/ 

(Cell), 8 3t v p. 1 1 5 9 (1 9 9 5#)LSfif fiGe.nB ank 
a c c e s s i o n n-umb-e r : X 8 5 1 3 7, NMO 0 4 5 2 3, 
U37426t tT^x-^^-^^^^ttTV^o t hE g 5 tffiPtt^ig 

\^T? y ^^^^©e g 5 &JBv^#g$f [tTp v— x^r v^x if • 

^a^/U-T^x^ — '^-f'^^yy— X (Pr o c. 

N a tl.Aca d ... S c i , USA), 9 6 p . 9 1 0 6 (1 9 9 9^),/^ 
>{^^XM)- (Biochemistry), 3 51, p. 2 3 6 5 
(1 9 9 6¥)] fcl^8l©#ifc&/BV\ .^ffi^T^mbfct hE g 5©N3c»|$ 

ftzmmu e g 5\zmi-zmk¥mmft&£xfi&ikMmimm%t!hx^z 

l&V'-'i-A'-* 7t7 ' *4 *xi*?jjfl, • >r*X MJ**t(J. "Biological 
Chemistry), 276 p. 25496 (20 0 1^), ^^b!)-- 
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/W^-ni^— (Chemi s t r y&B io logy), 9# x p. 9 8 9 
(2 0 0 2m 

t^3t;v-7*f^'ty-t^xy^ X*Hr7* 01^31— (p r o c. 
Natl. Acad. Sci. USA), 9 9t, p. 44 6 5 (200 2f), 
US 6 4 1 4 1 2 1 B 1] 0 

u±o «t 5 ^ MH^^yE g 5 wjf^M^f^fflMi^aiw^HF t vxmmxh 
v , *<Dumm±®ti&nm-t>m*>5]g& w*.&s mm., wm. j&b*, rm&. 
ft&mmttz) commit Lx&M'?hz>knz.t>tiz hmioi/ 

9 8 2 7 8-*§\ SBS^N^'O 2/5 6 8 8 0-5§\ g^^^O 2/5 7 2 4 4-J§\ 
M/VX • ^{y • t;V • /^tn^ (Trends in Cell 
BiologyK.l 2#, p. 5 8 5 (2 0 0 2#)]» 

t fE g 5^p.^tt^i-fb^i: LTit 

(Mo n a s t r o 1) [fvfai^;* (S c i e n c eh 2 8 6| x p. 9 7 1 
(1 9 9 9m ^t/5>Hil*: (ii^PII0 1/98 2 78f), 
Tv ? Vf|^#:(S^r ? imO 2/0 5 7 2 4 4f), b y * (II 

^HgfgO 2/0 5 6 8 8 0#h S^t KPt'^ S^^ft (gft&Mjf.O 2/ 
0 7 9 1.4 9f, 11^^0 2/0 7 9 1 6 9-^-) *^iftSf)|l#*tfCV^5o" 
TTi?T*V >m^fckVX&, imWf-*9y b6 (S TAT 6 ) jgttfbffljF 

ffift^yf^i;w^^ bf£ffi£^l-5t>^ft£>*vt^5 (#18 

2000-2 2 9 95 9f, I^HIO 1/5 6 9 94^), Sfc^ffit, 
ACEHtfifttfe^ft5fe© (®^PI^9 3/2 2 3 1 l-£v#WHB6 2- 
5 3 9 7 6^ i?*—' t/l" V fy'fj*/^ • fr^X/V • yy-^Tj 

(J.Bangladesh C h e m. Soc), 5# x p. 1 2 7 (1 9 9 2 
¥))x *5^tm®5»^^i-5t>(0 (SS&arHS&O 3/0 5 1 8 54^ 
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Or"? - *<f4i/1rA,- hV— (J. Med. Chem.h 44f % 
p. 44 16 (2 0 0 1^)) ^^W, 

(BR^M*0 1/5 6 9 9 4-§-)*5J:t^2^Ty-/l-S^1-^5 : -T^T^y 
(Wm 2000-15975 6-5§-) #fcHb;h/rv*5„ £ 2&te^>' 

nt^!Js'^'= i y/^yX (Chemistry of 
Heterocyclic Compounds), 35 ^ v p. 87 (1999 
¥)). 

*&m\z. &>To (i) ~ (5 6) KM-rZo 

(1) 

R 2 

r 4 

(i) 



N-N 



znmfflBfr. *fcr±-s(=o)-Sr*u-R 1 w«»- , t>u<r±*«feo 
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— yr 6 -Ym&m-tiitmffifctt&u r 6 ***^^ nmhv 

-NR 7 R 8 R 7 fei^R 8 ttP-*fcf*^^oT v frmm*. flHfcfcU< 

^ry-/K gm'bb<li#m^m^S, OR 9 OCT, R 9 f»SBR 6 t 
mmr*h%) ^fcft-NR^R 11 (^xR^^i^R'MilH-^fcKi^oTv 

sfc^R^iR^^^-r^^^t-^^^oTsm^ l< \mw^wm 

-C (=W X ) R 12 D&f, WMi^E^fc^^M^^L, R 12 }**!^ 

m*> t < tt^Emor y -/k m&*> u < n^mmommmm. - y 1 r 13 (^^, 
u< o7/^/k t^t< te#m&<DT y -/^Tuim&k 

L<«#M^W^S^1-)s £fcte-NR 14 R 15 0£*, R 14 *5J;tfR 15 
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■p7/p^k g&& l< f^smor y -^£?uig&<b u< te^g&omi^^ 
g&*> l>< ^lior y -/n£fciM&<b u < [i^ft©MMft^\ 

- (CR 16A R 16B ) ml -Q- (CR 16C R 16D ) m2 - {^. N .Qi4^^-»m 

-Sfcttlifeo 1 0 ~ 4 ©It^^t^, ml tm2li^0 

R l6 \ R 16B , R 16C *5j:^R 16 mil-^^tt^oT, Tkm^, AO^y, 

gm^L<te#g&0«7/l^/K —OR 1 7 R 17 «7Km^> g&V 

#mm(OTy-/K g^fcL<«#mm^^^ -CONR 18 R 19 
R 18 ^«f^R 19 f*|^-*fcf^^oT, Tkmm^ g&t> L< \£#W&(D f m.T 

^/K.»l< {±#g&tf>v^ P7/H/K g&fc U< &#g&<DT y -/VI; 

-SO 2 NR 20 R 21 (5fc«K R 20 feiT^R 2 M«ttmMIBOR 18 ^«t^R 19 t 
Hg-C&S) JcTcift-COR 22 R 22 «7kmm^ g&kb<tei£g&<D 
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r/v-^n/K w&h b< r±#gaw>S'* erH^ g&*> u< rai#g&©T y - 

~/K S&t> L < tt^gi&tf)^ n T/l-^/K g&k L < H^fftOT U -/K g 

&t>L<ti#gfctf>m^« % -cor 25 o** % R 25 «7km^, mm^u< 

m&i l< tt^ffife^r y -A>Jr**/, ray. g&t u< r±?|£g&<z><&&' 

^Mft^ry^T-S'/Sr*-* 7 ) £fcte-so 2 R 26 (5fc*K R 2fl ttgifct>L<ra: 
Hilfe©ii7/v^/K L< Ii«©ffl7/v^r=^ t^K te#g 

^R 24 ^^i-§^ig^^-^{c^oTttmt> U< tt#g&tf>tt*at£S:7&fc 
«3 *^fi-co 2 R 27 (5£4\ R 2T r±**JBC^ g*t>L<tt#gifcD<fi»7 
/l^/K g&k U< H:^Mo®g[7/^=/K fiKfet b< tt#g&©i£i&T/i"¥ 

.-/k TOt»u< \mw&0i'? n tvi^/k .g& t> u < {t^mm^r y -/l^ fc 

ttR 1 6 c b R 1 6 D ^-*it4o tilH^^i U ml £fct±m 2 # 2 .£*±<£Sifc 
Wtl©R 16 \ R 16B , R 16c *3J;TJ?R l6D ^-T^^oTV^ 

Mo 

(2) R^sg^l, L<-tt*glfe©<ffiRT/V^;v N gifet> b< i*#g&<DT y 
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(3) RW&<b L< I^It^7/^/K- «&t> b< 
/1^~/Hcfck3:-C (=W) R 5 (^4>> W*5j:UPR 6 tttufB^llftT^§) T'fc 

5 (1) ta^^swjo 
^mst^-eks ( i ) famco^tiji^Jo 

(5) r w&t>b<mm&oTy-/i^£>5 (i) te*<^ifg^Jo 

i7./^=.;K^5 (1) fSg^M^L 

(8) RH^mw^s w^^<n^M^<Dj^mr^/^tM 

-C (=W*) R 12 (5£<*\ W^i^R^tt^mBUfBtlliaX'fc^) 
(1) ~ (7) (0^-fix^fB«c^li^fiJo 

(9) r 2 ^-c (^w 1 ) r 1 2 (5£4\ w^^t/RV'fi^-e^tufatina-e 

fc^) -e^s (i) ~ (7) (D^fiMz-tm^mmmo 

(10) R 1 2 &W&i h< te0W$:P&&T^*^ b < ftWW10k<Dl& 

^oj/^/K-fes (8) *fcfi; o) tmvfcmmftL 

(11) R 12 ^gmt ) L<f*^mm©^T7W^T*fc5 (8) £fcte (9)- 

(12) R^tmmTfr^XhZ (8) t-ftfr (9).fB*^»»£!l„ 

(13) w 1 ^^^^^ (s) ~ (12) (D^-rtiMcmmoifimm^io 

(14) r 3 tmm t l < \*.i$w$k<Dmc7;v*^ t^u< w:#g&<D{gm 

fcs (i) ~ (13) (o^-fM^mm<D^.mmMo 

(1 5) R 3 ^^t>U<^*mof£0T/V^/V-tffc^ (1) ~ (1 3) (D^ 



8 



WO 2005/035512 £ £ PCT/JP2004/015293 

(16) R 3 ^f^i7/^/K*fc-5 (1) ~ (13) W?tlfr\Z.tiMVD$i 

(17) R 4 #1i&ti L< »4*ilJfe«)^^ nT/l^/K tt&t>"L< tt^*lfe<bT 
y-/^fcttmm^L<«#^m^^KT»fc§ (1) ~ (.1 6) ©V*T*U&>fc 

(is) R 4 ^g^t> l< tt#m&<oT v —fr-mtttifmh. u< 

3R£t?*>5 (l) ~ (16) <D^-ftiMz.WM<D^mMMo 

(1 9) R 4 ^g^^b<«^^^^-^*fc(M^t>U< 
~/Kt?fc5 (1) ~ (16) (DV^^^fS^fetltt^Jo 

(20) R 3 £R 4 #-£t^ftoT 
'- (CR 16A R 16B ) ml -Q- (CR 16C R 16D ) m2 - (5£*K Q. R 16 \ R 16 \ 
R 16< \ R 16I \ mlfe^t^m^^tt^tulB^l^er^S) (D ~ 

(13) (DV^tt^cia^cO^iJli^Jo 

(2 1) R'i-R^Htfcftot- (CH 2 ) ml -Q~ (CH 2 ) m2 - (5£<P, 
Q, ml*5«t^m2f«tL^lufBiPaT*$>§) £^1" (1) - (13) (DV^f 

*t35>fclE«t©tWWi!lo' ' 
(2 2) Q«l)U<li#tI©7x^l/yffe5 (2 0) (2 1) |B 

(2 3) (1) ~ (2 2) (D\,^tlMzmtfc<D^Ti?T*SV^ffi&fc1i-1tte%<D 
(2 4) (I A) 

R 3A N-N 
( I A) 
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^^^fc«-c (=w) r 5 (5£<k w*3j:^R 5 f«tvmHuia^^T*fe-5) 

VlbZbZ. R 2 \ R 3A *5j:lKR 4A {«^mMf3R 2 , R 3 *5£tfR 4 <t^T* 
-fe^/KCfe^ ^oR 3A ^fd»R 4A ©— ^M^Tfc<9 x {4^2-^-^y7° 

(b) R i tm&hv<mm&<v&®.T/i'*~/^fz\±w.®:h b< ^m^<o^ 
^mmmmrnxfoztz, r 2a # <ttf r 3A n^fh^mmR 2 ^ xvr 3 1 mmx 
R 4A {«^^ u< imww&T v -fr~£tn$m&h b< ti^em^^^ 

(C) R^W^t) t< li^»7 y R 2A fc£-C (=W) R 1 

2 &$, w&£T$R i ^$zti^timmkmmxhz>) st*u.r 8A w: 

- (CH 2 ) k NHS0 2 R 3B [5£<K kttl~6(Oi|^U R 3B ttf^)t< 
fi#g&9^TA-*7K gglt> b< tt^f^ii7^^--/K S&t> b< te# 
IHfeDjffiRT^^/K — NR 7B R 88 (5£4U R 7B *5<tt^R 8B («^nmrfBR 
7 :|3£tfR 8 £|ig|i-efc£) Sri^-fL - (CH 2 ) k NR 7C R 8c (5£4\ ktefufB 
R 7c ^J:tJ ? R 8C f«^^HUlB(DR 7 *5«tTO 8 ^|^a-T?fe^) * 

(ch 2 ) J.NHC (=o) r 7d (^ ktemzkmrnxht), R 7D «M 
ibr 7 tmrnxfoz,) R 4A femmR A tmmxfoz,} xmzti&^rvr 

(2 5) Ztmnm'f-X'hZ) (2 4) |Eiitf>f Ti^/y ^fl^^fcf^O^ 

(26) R ^Sgm b < f±^fa^©<£jftT/P^r=/K b < f^It©7 
y-^*fcW^t>b<tt*il*(Z>*«^3(Wa6*T?*>5 (24) (25) 

(27) R 1 J0S^tb<^g^OTy-/V*Cfe5 (2 4). $.1t\* (25) IS 
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(2 8) R 1 ^^t>t<fi^M^O^^=/^fe5 (2 4) *fctt (2 5) , jE 

(2 9) R 1 *Sgifet>b<tt*TOO<£iRr^^'Cfc5 (2 4) Icfcte 

(25) 3HE«(D^T^T^/y ^^^fctt-tojeffi^wiiif'F^^Hsat, 

(3 0) KHmWrnr^fr^hZ (2 4) (2 5) iEft^T^X 

(3 1) R^S-C (=W) R 5 (5$*, W&£X$R 5 \ttft^tbMmtmmX'h 

3) "C*>5 (2 4) (2.5) &m<D?-T*>T-sv ^mm^tcf^t<Dmm.^ 

(3 2) W3ftS|ft*lB^-Cfc5 (3 1) |B«cO^T^T/y >WM**fctt*:03iS 
(3 3) .R 5 ^-NR 7 R 8 (5£4> x R 7 S3<tt/R 8 }«^nt&ia^ll^T*feS) 

T-fes (3 1) tutu (3 2) 'tito&f'T&T+y ^mmft*fz.tezomm^®fc 
(3 4) r 2a /5s-c(=o)r 12 (5£«k R i2 itnrntmmxh^>) 

(2 4) ~ (3 3) ©V^-ftt^(C|B^©^T^T^y V^flc*/ttt-t©Seffi^W 

(35) R i2 mmT/\s*/vT«hZ) (3 4) mm<D^Ti?T)fy>mmQ£*£fc 

(36) R 3A ^^t>U<«#^(D{g;^T;^^T*fe5 (24) ~ (35) 
(3 7) R 3A ^- (CH 2 ) k NHS0 2 R 3B (i£f, k-:fc£tf R 3B l«;frVe;ft 

flWEtpm-eabs), - (ch 2 ) k NR 7C R 8C (ss:^-k, r 7C &£t*r 8C \*%: 
Mtim&kmm-vhs) tzittt- (ch 2 ) k NHc (=o) r 7d (^^ n k& 

i^R 7D f«^flMI5^lRl»-e$)a) (24) ~ (3 5) (D^-fM>\L 

(3 8) R 3A ^5- (CH 2 ) k NHS0 2 R 3B (5£* % k*5.t^R 3B f«tbm 
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mztmrnx-ibz) xp>$ (24) ~ (35) (D^-r^Km^^r^r^v ^ 

(39) r 4A ;&sffi&k u< nww$k<r>r v -^fitMwmk b < umw&v^ 
^mm^mmx-bz (2 4) ~ (3 8) (D^-r^Kmrn^y^r^v >-mm& 

(4 0). R 4A $m&hV< te^U^T V -frXfoZ (2 4) ~ (3 8) <7>V^ 

(4 1) R 4A 2$®&t> b< b< (i^m^^ 

^;\,X+hZ> (2 4) ~ (38) ©V^f frifrkZ.^m^T i>T ^/ V ^W^fc^tM 

(4 2) R'^y^-frXfoZ (2 4) ~ (3 8) (DVvf flfrfctZ^CD^Ti? 

(4 3) (2 4) ~ (4 2) (D^-r^KtmotTPTy]) >mMfc*tc.nt 

(4 4) (2 4) ~ (4 2) OV^^^IB^^T^Ty^^^#:^fc}« 

(4 5) (24) ~ (42) (D^Tfl^t^m^Ti^ryV^mm^tc^ 

(4 6) (24) ~ (4 2) <D\^fo^mm(D^i?T^VymMfttitatt 
(4 7) (1) ~ (2 2) ©VN-f^^fB^^T^T)/ y ^ft^ftlfcfcte^O 

(4 8) (1) ~ (2 2) (Dl/N-ftt^lBttO^T^T^y ^^*fcf»0 
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(4 9) 1fiimiSffl<Dm3£<Otz1b<D (1) ~ (2 2) (D^ThfrKIB&to'f'T&T 

(5 0) Mi^^Eg 5Umn<OWk<Dtz.#><D (1) ~ (2 2) ©VvftLfl* 
(5 1) (2 4) ~ (4 2) OV^-f^^lB^O^T^T^y ^^tfjcfctt/fc 

Eg 5©MbGr8:. 

(52). (24) ~ (42) (D^-ftbMz.^m.tO^TVTy ]) l/ffiMfttitcltt 
(5 3) (2 4) ~ (4 2) <D^-fM^^<D^T^T^V ^m^fctifcteZ 
(5 4) MM**is>& g 5pl§^J(D^3t^)fcJ6^) (2 4) ~ (4 2) O^-ftb 

(55) umm^mt>^m^<D^m\(owt(ott.}sb<D (24) ~ (42) ©v» 

(5 6) ^ill^iJ^Mit^fcfccO (2 4) ~ (4 2) m^?thfrKmM(D^T i? 

-jte* (I) T^$tb5^^*5J;^-^ (I A) T«3l£;ft5{bi^£r 

ttl^flit^ (I) *5«fclHb£4& (IA) tV^o ^^il<D^#-t(D<b^^OV^T 

(I) *5J:^-^ (I A) <D&&<Dfem\Z#^T, 
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X/l^^/K ^^^(t-n^^/K y°nfc°rvK y*^~/K — 

( i v) ^txTMA'i UTte, iill^it 3 ~ 8 ©v^^ o 7;V^r/V, 
(Cfti^y n;/Pt7K i/yu^^/K v'^n^^/K i/^o^v'/K ->yn^ 
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3-8 m<Dm&m& vfr-m-t tMEM^m.mm^ mmm^ x xtmnm+fr 

^{cifiyy/K ^-y^/f-^/v, t°ay/K trys^K fys^/K 
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/no^ t Kp*'>, = Ma, TPh\ VTA 

m&h u< \mm&:<D*y9 n T/p^frmm&^f n t/^w^tse&s ( b > 
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15 



WO 2005/035512 ^ PCT/JP2004/015293 

ry-/K Ernsts 
&mte. mww&fc®iT^=i*i/\z.tetfz>m&& (a) tmmxfozy 
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l*. flWB©«i!MB»r/V^lc^rt51I^ (c) i:P«T*$>5K 
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(f) ^LTtts ^-t fcf^^ot^itfM 1 ~ 3 
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BufS^^MT/i-=¥/Hc:i3^Sg^ (e) tmmxfoz). 
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m-^tcim^oxmx.itm^ i ~ 3 <d, 

mB(ommmr^^\^i3\f^mmm (f) ^irc-fcsh 
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T$ a . . .. . . 
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©E&Ty-/wc*5tt5m&x (g) tWT?*5)x 

jftTy-/Wd33tt««fe£ (g) innn?fc5) 

n^^tt^iT^ttfi&ia©<gjftT/^^/W (ii), (SaT/l^-A- (i i ik ^> 
(i v) MtfAO^y (x) fc^ftTf&ik .■> ? {SaT/V'= 3 r/^T $ / © 

— /k Tii^w, 7!i.-/vf^ ry — /vT$y *5<tt^Ty-^/^=/v 
©7 y -A<mftmm<DY y (v) fcpgrcfco. mmm&. mmmr^;, 

(x i i i) 
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mUt&Vo (i) ^it^^o^TE0Ji-5o ' 
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Synthes i s) N ?V — ^ (T. W. Greenes)^ ^ • 17^ y 
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Inc.) (1981^)] tek'teM^ZZtKi:*), g^b^^Mitl"^ £ b# 
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1-1 
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jftMfc/&CT3*>fb#y £A£l~3 0^*^JflUT,-5 0°C~2 0 Ot;cD|^<£> 



28 



WO 2005/035512 ^ ^ PCT/JP2004/015293 

D77V (THF), 1» N, N— ^ *j->Vfc)V&T % Y 

(DMF), N-^A'tTny (NMP)> zK&Wfclf ^h^m^X 
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XS2 
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2 0 0 XXDm<DWL&X\ 5 &m> £> 8 0 NfWSJS 5 - £ J: 9 5 w £ # 

h/V^^ S*^A\ THF, 1, DMF X NMP X 

17>f>\ 1, 1' -tr* (i^^^/i^*:^ /) 7^n-fe:^ x 2, 2' -If* 
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4 ;) m^i/ x i, 2-tr^ (v?^-^**:^ /) :7°n/-?>\ a^ffc;^ ^{k 
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^©«*t>U<«:^IWft©<ffiRT/i/^*fctt--c (=0) R 1 2 (5£4> % R 12 te 
Ig4 

d) B\ (I e) H~3 0^i©R 2B X 2 (5*^ R 2B f« 

(r i2 co) 2 o R i2 «tui5i:pa-efe6) fc*, mmmx^ti\m^ 
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\\&m (i) ooh, z&mnm*x*&*)\ R i & 

— CR e HCR f R E N R 3 4 R 3 5 [5£«K R% R'&XTfR'fa 1^— ^fc&gfco 
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HNR 34 R 35 (5£* v R 34 ^J:t> r R 35 f«tLmtulB^^T$>5) £ 

JM'A, Xirh- h y/K ^riXl/^ fflgt^f-A'^ THF, 1, 

^i^, DMF, NMP N DMSO, zfcft^Sfctf b*K Z3nb%m&X$itM 

mti- h y y ^n#y b y h y * 

)>3r^K> >5^/UT5^ ^y^PkVUm^T^ V N DBU N 4-v* 

(I) <D5*>. Zfl^3tiiFPT?fc*K R^-CR'HCR'R'SR 49 ^ 
«P, R\ R f ^ R 8 *5<tOT 49 }«^mttflS^^T^5) Xfo5jk&® ( I m) 



R 2 R 2 

R 3 



. R e R e 
(I i) . (Im) 

R 2 , R\ R\ R e k R f . R e *5<tt;R 49 i«^miulBi^-efeS) 

(Im) te v «3S8U^feft5fc£fc (I j) fcx «8ftKT*fctt3iS 
ft&li'k l~10 0^*Oii^^S(D#^T, l~200^i 

©HSR 49 (5£*K R 49 #i!u!e£|iW?fo5) t-3 0t~2 0 0W^H 

m%bm&b\*xn* #iii^;-/K ^pp^^ ^pp 

Jfr/l'A, r-fe h- h y/K h/ny,-^l/^ #j=^c^/K THF, 1, 4-^ 
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ttf-l', DMF, NMP. DMSO, if^fetf £>*K Z.}libZM®LT^tz.}Z 

u&vxm^zz t&x%z> 0 m^mmtvxn, m^tykm^-rhv tr 
^b-^hy^A, 7k§Hb# y «#y^ ?-hy h^v-k, hy^ 

^ y> 9 MVfn \f;V^;VT $ >\ DBU, 4 - v 5 ^ f-fVT 5 / fc° y 
(I) R^^/^^v/m-CfcS^b^ (In) te^T^I^ 



R 2 



R f 



R3 .N-N * _i!L. R3 N-N 

R S l e R 4^ S ^COOH 
R 

(Ij) (In) 



R 2 - 



\ 



(5$*, R 2 A R 3 , R\ R\ R'&kXfR'ltttl^tlWmtmmX'foZ) 
TM 9 - 

ft^l (In) te, $^&1^1#^54b£#> (I j ) Sr. j» 

icj&do. i~i o%A<Dm^mmm&£x$/'£fc\zo. i~5osf©M© 

£3£T, o. i~5 o^Mo^^^fym^v ^A&if-e, -3 o'C-i 5 ot;(£> 

M^tH^l^t ITU 0n^? >\ g^oc^/K b/^^ DMF, 

T-feh^ ^f/l,xf;^hy (MEK) X K'VW, mm, TkftVtfhtfbfl, 

s^wfcjf ett^o tsst tr«, Mx.f»^b^ h y frmtx y 
it&to (1) 05^ r^-coyr 6 ' c^cfx Y\mutmmxh\), r 6 
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*\*R 6 <Dfem<D?*>. fomm**^ tkztt&m do) «:^t<d 

R 2 R 2 
v 1M 10 v • 

R 3 N-N m . • r3 N-N 

R 4^ s ^ c °OH R 4^ s ^COYR 6a 

(In) (Io) . 

(:£*, R 2 , R\ R\ R**&£XfiY\&ZttftltmkmmV*>Z) 

xm 10 

K&m (i o) m&&9*tc\mm(Dmmmi 3fr¥x°%hti&4k&® 

(I n)£, &$^£fcttigiiift^'K 1~5 O^S^jg^^S^fk^^ 
£) ts -3 o°c~i 5 otop^fitf, 5^~7 2H|g®S:$^5rita 

h/lo^ *c*sU> s f^^/K THF % 1, DMF X NMP 

zmthx. ft&m (i o) (in) ^m^T^fe^^^ 

1~2 0 0^*©3iS*itt*fl53WT,- - 3 Ot-l 5 OtXDMOfigtC, 
i^Il®#|ETs. 1~3 0 O^f ©R 6a YH (5£tp N R 6a *5<tOTf«^tt 
« £ £ K X o T ^Mit-r 5 ^ £ ^s-c t 5 0 

T± h~ h V/K h/V^y, 3->U>, mfc^-^s THF v 1, 4-^^^ 
DMF, NMP&^fctf ^thb*mkX'l£tc\±m&\,xm^Z>Z.kftX'% 



38 



WO 2005/035512 ^ PCT/JP2004/015293 

. $*>fc:B!life£:bT, te#4£> (Io) f± % (In) 
SUE*, l^3 0^*©a^*«^«o«ET, M^feDo. i~3 0'Moi 
AP^J(0#.^Ts 1~3 0 0^*cDR 6a YH (5^ R B *ft2:TfiY\**:tl?ftM& 
t mmX'hZ) t-3 0*0- 1 5 OtO^ClS?, 7 2 

J>/Wc^ s ^U-^ KKac^/K THF,' 1, 4-^^^ DMF\ NMP 



ffl t LT W\ Mx.& 1 - ( 3 - i?* ^;VT M°;V) - 3 -^>v%;V7$*M 

$ K (EDC), 1- (3-^^/UT$/7 P ntVV') - 3 -^;v%;vtf*M $ 
Kit! (EDC-HG1), N, N' -v^>^ n^vvKfr/^S^ $ K 
(DC.C)v l, l* -#;i>7$^;u*M$y>r*-/\' (CD I) teZ&hlf btlZo 

5»\ 1 -fc KP^r^yy h (HO B t h 1 - fc Kn ^My/ h 

!!7/-^-*ft* (HOB t -H 2 0) fc£#fctfe>;h,5 0 

(I).on, R^'J-CONR'R 8 (5S* N R 7 i3it)!R- 8 liWlli 

Rf R 2 
R 3 N-N Xmi . r3 N-N 

r^s^COOH ^^s^conr^ 8 

(In) (Ip) 

0£* y R 2 x R\ R\ R 7 ^i^R 8 {«ti^tbiiia^^^T»fe5) 

(i p) tt, mmfeQt-ittimivm&mi 3^ifx*#^^a{b^ 
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(i n) «\ mmmxt-tcnm^mm^. i~2oo^*<Djg^^*fb^ 

- 3 0°C~ 1 5 0°C(Om(DmmX\ 7 2B#Fp3&3Uc^ &V^2S«-e 

^^cj1^^scd#&t, i-3 oommo 

HNR 7 R 8 (5£«K R^-tt^R^i^^tulBi^-e&S) ^-3 0t:~ 
Tirh^hV/K h/Vo^ *Vl/y, g^c^/K THF, 1, 4-i^r*y->\ 

dmf, nmp, t°y ^&<w$>tf ^ -iib%mkx»-£tctem&Lxm^?> 

^7.5^ $M y/ntVWxf;W7^y s DBU\ 4 - f-jV7 % J fc* y v^ft 

1~2 0^ft(Dji^^-a'^JW#^T, i&gfcJ&CO. l~3 0^i« 
£flCD#&T^ 1 — 2 0 0^i©HNR 7 R 8 (5£*K R 7 *5 £lfR 8 te^mitulE 
t-30 < C~15 0'C^©figT% 5.^-7 2B#f^^$*§ 

h/Voi^ SSxf/K THF, 1, A-Var^-W, DMF. NMP, 

-£#J£ ttll, 0!lxJ3EDC, EDC-HC 1 V DCC, CD I t££frh\f 
ffiX&Ab ITtt, #||;if£N- b: Kn ^a/N^M^f $ h\ 4 - $ / t 9 y 

HOBt, HOB t • H 2 Oft^Sfcff bfr^o 
K5tfel2" 

fc^fc (1) (Doh. R'^COOCH,^^^ (I q) ft, UT(DT.& 
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R 2 R 2 

r^S^COOH R Xs^"COOCH 3 
(In) . (I q) 

(in) % s m^mm^, i^i~ioo^i©^7/^y, (mm^/i-v- 

]) ?V) i?T V* jr-lsft Ft, - 3 0 °C~ 100 °C<Dr$(DlMMX\ 5 #|HJ~ 7 2 H#f H 1 
Bti&£&ZZk\z£<>XhW&1r&z b&X'Z % 0 

i/a^/Um— tvK THFx 1, 4-S*aMMJ->\" h/Ua:^ i£&:tfvK 
£fcBUSfc£ bTv (I q) tt, (i n) ^ DMF, THF, 

#&Tx i~3 oy§*<z>3 o°c~i o ot©ia©iast, 5# 

3 

fb-a-tl (I) <E>9^ R l ^-COOHtfc5ft^ (In) f**fc* £TFtf>X 

Sfc J; o r hWZtr 6 c i t> XM 5„ 

R 2 R 2 

M M Ml 3 V, 

R 3 N-N ^ 0 3 N-N 

r^s^COOR 63 r4^ S ^COOH 
(I r) (In) 

r\ r\ R 4 &£xtR**\ttti^}immtmmxib%) ■■ 

(In) fit* «3i&5, 1 OSfcttl 2T*#btb^b^ (I r) tK 

sfcrasjc^triBS*^*, i-io-oat©iSftffii^ -3o°c~ 
1 5 o < co^€>m^T% 55>m—7 2 vzmtmrz z. * £ ± 9 Rati-* £ £ 
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T±h~hV/K h/^^ THF, 1, 4-^*iM^ DMF, NMP /fe if <b 
MMI-hVVJ*. &&kpVV^ Ty*~T7k* DBU.fcifasfctffeftSo 

(i) ©5-^ z&m&mwk&fc&m a s ) ft -^^y-.^ 

^.^nf-^^y 5,^ . ny/^j/X lChemi s t r y o f 
Heterocyclic C omp o u n d sK 3 p. 8 7 (1 9 9 9 

liH l 5 

en ©5*>x zas-s (=o) -xh%\\&m (it) ft mmrni- 

1 AX&btlZfc&M (l a) ~ (I s) £9, «TOX@fc^V^5gi-Srti&5 



R 2 R2 

R 4^s^R 1 r^s^R 1 



o 

(I a) ~ (I s ) (It) 

fb^tt (It) It (Ia)~(i8)i5, v^-^/v- • OrzT . if • 

^;U.ytxf^.^r^;l,.n^-^3yX(J. Chem. Soc, 
Chem. Commun.h 16i, p. 9 0 1 (1 9 8 2^) ^15^0^^ 

t) f4 % $S*3£&1~1 4X'&btb6ikit® (I a) ~ 
(I -s) Srvig^^ti^ 1-1 0 0%WL<DM%%mkftlX, -3 0^1 5 OV 
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>'^7^— ^3 (Comprehensive Organic 
Trans format ions). % R. C. (Larock)^ 
(1 9 8 9¥) &<^ffif^;£}£] XtitcfcZfthiZ-mVXnj^bhX^Zo 

*tc, ±m<D%m%m'gm.fr&t>&xmffi,irz> zt\cx^0s mm<D\±w\mu(D 

mnmm, wuts mm. t&m, mm. w&m*. ^mtn^v??-? 
j-te¥Kttvx%. i mwtm-fz>zktfxzz> 0 t r l wm-*5v^T^^(cfSM-r 

(I) <o*>Kite, n(s r ^^ x ft^Jlte^ S^W^<b* 

\\&m (I) OJ££I&#Lfc:V^3\ {b<£t/ ( I ) jbm<DmxnbtiZ> 1 1 f» 

<Dmm<Dmx&&-rzzt ^^(ommh^mo^mm^i^tiz. 
*mw\z&%£}hz, &tc\t*&wfc£ox'&btiz>fc&m ( 1 ) ( 1 a) 
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R 2A 

R 3aN-N 
( I A) 



mm <t&® 



R1A R2A R3 A 




12 12 -COCHs -CHs 

13 13 %^N(CH 3 ) 2 -COCH3 -CHs 

14 14 N^och 3 -COCHs -CH 3 

15 15 X^dh -COCH3 -CHs 



16 16 X ( CH 3 ,3 - CQCH3 " CH 3 

17 17 ^Sr, 0 " 3 -COCHs -CHs 

18 18 -COCHs -CHs 



19 19 -COCHs' -CHs 

20 20 N X r/rH . -COCHs -CH2NHS0 2 CHs 

21 21 -COC(CHs) 3 -CH2NHS0 2 CHs 

C(CH 3 ) 3 
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HCT 1 1 6$IJg (ATCCff : CCL-2 4 7) Sri x 1 O z m/V^/V 
(Dm&T*9 6$^/V-?4 ?tt?4?-yu*-h &>?#M, 1 6 700 8) \Z.ft 

tc^ vtmmik&m *n r^n- 1 o o » l/^a-^u 

XT T {3' - [1- (7x^7^^/^-/l/) -3, 4-ff7/ 
y !7A] -tf* (4-^ h=3rv--6-- bo) ^i/if^/M^^- h y l7Az|cFn 
KSodium 3' — [1— (phenylaminocarbonyl) — 
3, 4— tetrazolium]— bis (4— me thoxy — 6 — 
nitro) beazenesulfonic ac id hydrate)} | 

mm&m (d^-^t^;^^* i 465 015) & 

5 On L/l7^/M*o#£Lfc^ 5%^#*^^^-^-|*]-e3 7t\ 

l«i#*U ^-T^a^lz-h^^ff Wt?? KftgSL Mo d e 

1 5 5 0) &fflV\ 49 0nm£655 nmt'OM^iglfc, ^ia*|^«JS!l 

?stt«5 o%$kmmmgLG i 50 t^l^ o 

G I 50 (D^tb^ : #!7^/K2 4 9 0 nmt©Wf^?j 6 5 5 nmt'©« 

m% ioo%i b,^a^{b^T^Sbfc»Ti#^ttfc^^^Jtge-r 

GI 50 £Lfc o 
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<0 1 


62 
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0,19 



m^|2 : Eg 5g£§mc2t1-5PI«f*i& (1) 

mm^M^t f Eg5 Cir/V (Cell), 83i, 

p. 1159 (199 5 mi ^##^LT^IS1-S„' Hi s ^ ^^^\zM^ 
Ifc^Sk fEg 5^Mt5/^^nr)/f;l/75rSp o d o p t e r a 
f rug i per da (^^K^77 (Sf) 9SA»^^ 

mm. %mwt*m>bvxMmftmyo*®uir $ c «ftj»£/^7T-- 
h i s ??*Nim\m&vtcE g 5*T7j~Tj-mmvxmfrmwm&% 

Eg5©ATP ase ?gtt©S£«3dtt ♦ S^Wvl' (T h e EMB 

O Journa 1) N 1 3#> p. 7 5 1 (1 9 9 4^) x /Pi/-7^ V^X • 
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Jrf • if '-ir^B-T/V • 7^7^-' itf • iM^Vv-- X • ^ • if • af^f 
j/K-Wy-^'T^!)*. (Proc. Natl. Acad. Sci. US 
A), 8 9t, p. 48 8 4 (1 9 9 2^)1 *^^Xmi&~tZ> 0 2 5mmol 
/L fcV^S^N, N' -tf* (a^r^/Pah^ift) (PIPES) /KOH (p 
H 6. 8) x lmmol/L l/y^D 3-/Vt^ (2-7$;xf;kx- 

f/>) E^(EGTA), 2mmol/L MgCl 2 , lmmol/L 
FWK/MDTT), 100/ig/mL ^ij|7^y (BSA), 5/i 
mol/L /^!)^t/l/(Paclitaxel), 25/ig/L f-^—f 
DXTubul in) (iNT h^^byft, *^o^ffTL2 38), *Sj;t* 
2 0 0 jLimo 1 /L ME S G sub s t r a t e (2-7^-6-^^7' 

-6 64 6), lU/mL 7°y. l/tv' K*X;t U 7^t' (P u r i n e . 

nucleoside phosphorylase) (^E- U'^r 7*—:/n — 7*X 
tfc, #*n^#-*§-E-6 6 4 6) fclE g 5^ftmMM&&M^tcBLj&mm$:mmir 

5o B%RJ&1±3 0^3 O^HJfei-So ATP a s e igi4©fg«| £ fc 5 3 6 0 
nmWKI^T'W h V —f— 7— r^-f *tfc, SpectraM 
ax 3 40 PC 384 ) T^^-T5o E g 5 ^Tf^b^sW^TT^ftg 
£ 1 0 0 %, E g 5 ^TW^^#4TT^i^^ 0 % £ LTft*t8H£ 
SrtWU I C 50 ijt^#ttii-5o 

:Eg5**fcm-5ia*W» (2) 
imiSt h Eg5 K^>f ^g&®0PS4W:XSt- Wt^r^^hy- 

(Biochemistryh 35^, 2365 ^—i^ (1996 #) ] UX^JS Lfco t K Eg5 

^-^-hV-f^^mi-ST 0 ^^^ K&fll&U ^ltmBL21 (DE3) ^fftSg 
bfco ^ff*i£&#£ 25tT*i#^ U GD^a* 0. 74 KftofcB#£T\ 0. 5 mmol/L 
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Eg5 CO ATPase JgttOHftftAtt [ai'tf • S?+— (EMBO Journal), 13*,- 
751 s<-i? (1994 ¥K /D^f^^X. if .^>> 3 ^. 7-^7^^^- . 

Natl. Acad. Sci. USA), 89 (1992 Uc 0 

2 ^M^^&JBIcWt, 25 mmol/L tV^S^N, N' -f^ (rc^^/i^ 
(PIPES) /KOH (pH 6.8), 1 ramol/L ^L>^^y a-/nf^ (2-T^ 
/^^/Wjx— r/V) ggg|g£ (EGTA) , 2 ramol/L MgCl 2 , 1 mmol/L J?ftFW 
(DTT) , 5 Mmol/L /<?})?2c±/U (Paclitaxel), 167 ju g/mL ^Jfojf T/K/ 
(BSA), 41.7 Mg/mL ^JJ^ (Tubulin) (1M h X ^r/lx f> ^%t s ~ % ^ n 

- TL238) , 333 mol/L MESG substrate (2— T$ / — 6 — ^ /V-ft-f h — 
1-*^)V-7V ^Vtf-V-sf K) (^I/^r^7-^n^X^^^D^#^-E-6646), 
1.67 U/mL :7°n ^ K*** V (Purine nucleoside 

phosphorylase) (^U^^y—y^u^X^ ^ ^ n E-6646) &<fcrM.33 

/*g/mL t hEgS^^-K^^VJfl^.a^^^^^A^^^ 25 
mmol/L fc^yv^N, N' -IfX. (^*>>X/U*>M) (PIPES) /KOH (pH6.8), 
lmmol/L ^U>?}) zx^,V\f^ (2-7^ /xf ^x-^) ggg^gg (EGTA), 2 
mmol/L MgCl 2 , 1 mmol/L ^ftM>-f h-zl' (DTT), 5 /imol/L U * ^-fc/Ix 

i 

(Paclitaxel) 43 it* 2. 5 mmol/L ATP ft 3 B £P§gbfc 0 ^A 

^96-»7^/^^-Mc:#r7 3C/l .45 ^Lfo^Lfc, SSJfcB Srffilvr, ffl&ffc 

•C 30 &m$mV1to ATPase Jgtt©*|«^ 360 nm h JJ-- 

^- (^l/^r^y-^/^^^fc^ SpectraMax 340PC 38 *) T^^bfc 0 Eg5 #£Tx 
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ttfc&toffif&Tvvnyt&i: 100%, E g 5##&r, nmk&mmf&Tvwt 

{fc-a-^llx 5, 10, 2 0, 2 2, 2 4, 4 4, 4 9, 5 5, 6 1, 6 2&J;T^ 
6 8&m&&&faK Eg5 <D ATPase ?£tt£Pl#U ZfrbO IC 60 #:«1 0 j^mol/L 

z.tnb#mnmn&\,^xh, mn%\xm^LtcmmL mmn. mm\. 
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fe£R:J:9#*fc<5a^ IMP©i^ /&AlA£>fc!9, UUtoto. 01- 
1000mg,&tl<tt0. 0 5~5 0 0mg©«Sffltf, 1 0 1 IU&l*U8c|sI& 
-^-r^o IWPRrtft-^ft^o^igpS^©*^, ii^A-A^OO. 0 0 1- 
10 0 OmgJtKltO. 0 1~3 0 0mg&-U—®tj:^Lmm&5'1rZi)\ 
4fct±l 0 l~2 4l*Mo$Sffl-C#IRrtK:«M*tft-^i-5. U*»U*^fe,-rttb«!" 



^Jfe^-efflV^tlS^o h^a^C*Bi^^> b/V CH NMR) J* N 270 MHz £fc 
300MHz •Cajfe$'*bfct>©*Cfe »J, {^^ctt^IiJ^m-ioT^'^P h 

##09 1 "C#&*L5ft#*A (1. 50 g, 5. 01 mmol) % h/^ V(30 mL) fc$g#|U 
2- (hy^/W^-y^) ^y^(2.37mL, 7. 52 mmoDfe Jztfx b ObU 
7i-/^77^y) /*7^#A(289 .mg, 0. 251 mmol) 100^^5^^ 

9/1 6/1, S^T^do$M/^/^ = 500/1) •C»«-t-5CtK:«t Ox 
fc-g^l (1.14 g, lfc^79tf)£#fc 0 

APCI-MS m/z: 287 [M+H] + ; MMR (CDC1 3 ) 6 (ppm) : 2.40 (s, 3H), 2.46 (s, 3H), 
6.50 (dd, J =1.8, 3. 5 Hz, 1H), 6.76 (d, J = 3.6 Hz, 1H), 7.31 (m, 3H), 7.50 
(m, 2H), 7.51 (dd, J =1.8, 3.8 Hz, 1H). 
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mum 2 (it&®2) 
mmm 1 x.wM<D%&K.mvx^ 1 xmhti^it^mAiso mg, 0.27 

mmolh *5«fclf2- {hV7'?A'Xfi~A') t?7 (148 mg, 0.401 mmpl)^ 6>{fc 

2 (61 mg, JfcsfS 76%) £#fc 0 

APCI-MS m/z: 299 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm) : 2.45 (s, 3H), 2. 49 (s, 3H), 

7.25-7.39 (m, 3H), 7.50 (m, 2H), 8.55 (m, 2H), 9. 29 (s, 1H). 

mmm s uk&®3) 

mMMllcm^fDjjmtzmCT, fc-£4£lA(70 ; mg, 0. 23 mmol), &£T$2- (h 
V-fJ-tV^Z ~;V) mL, 0.35 wnol)frbik&®)3 (56 mg, 

79%)<H#fc 0 .. 

APCI-MS m/z: 303 [M+H] + ; 'H-NMR (CDC1 3 ) 8 (ppm) : . 2. 40 (s, 3H), 2.47 (s, 3H), 
7.03 (dd, J = 3. 8, 5.1Hz, 1H), 7.17 (dd, J = 1. 2, 3. 8 Hz, 1H), 7. 24-7.38 (m, 
3H), 7.42 (dd, J = 1.2, 5.1 Hz, 1H), 7.50 (m, 2H). 

mn&H ub^4) • ... 

#%M4^fB^^(^CT, #%f!ll-C#^^{b^A(2. 00 g, 6. 68 
mmolk $3£Tf3- ! ?-^~/U7$7>>mi.7lg, 13. 4 mmol) 4 (1. 84 g, M 

APCI-MS m/z: 303 [M+H] + ; 4HMR (CDC1 3 ) 5 (ppm) : 2. 40 (s, 3H), 2.47 (s, 3H), 
7.27-7.38 (m, 4H), 7.45-7.50 (m, 4H). 

##f!l4^fB«0*")fe^^CTv 0%MlX^btl%ib&®M2O mg, 0.067 
mmolh tfl -(t e r t h **S% ;Vi$~jV) t°a— ;V- 2 -ft? ^(28. 2 
mg, 0. 134 mmol) 5 (11 mg, W 41%) £r#fc 0 

FAB-MS m/z: 386 [M+H] + ; X H-NMR (CDC1 3 ) 5 (ppm) : 1. 61 (s, 9H), 2.33 (s, 3H), 2. 47 
(s, 3H) , 6. 20 (dd, J = 3. 3, 3.5 Hz, IB). 6. 58 (dd, J = 1. 6, 3. 4 Hz, 1H) , 7. 26-7. 38 
(m, 4H), 7.52 (m, 2H). 
16 (fcit®6) 
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##^J4^|B^O^fetc!pDT > ##f!l.2T*#^tL^ib-a-tlB(80 mg, 0.20 
mmolK *5j;T^3-7/^n7ai^/^7^(57mg, 0. 41 mmol) '#> bit^ 6 (56 
mg, Jfc$&67tf)&#fc, 

FAB-MS m/z: 406 [M-H]~; 'H-NMR (CDC1 3 ) 8 (ppm) : 2. 48 (s, 3H), 2. 95 (s, 3H), 4. 11 
(dd, J = 6. 4, 14. 0 Hz, 1H), 4. 70 (dd, J = 7. 3, 14. 2 Hz, 1H), 5. 41 (t, J = 6. 9 
Hz, 1H), 7.15 (m, 1H), 7.29-7. 52 (m, 8H). 

4 \Lmm<n%mzm ct s 3 x^bii^it^c (40 m g , 0. 092 

mmol) % jo «fc t£ 2 - :7/W~n 7 ^ ^/Wtf; 7 ^ (26 mg, 0. 18 mmol) bik&$) 7 (4. 9 
mg, 12%) £#fc 0 

APCI-MS m/z: 450 [M+H] + ; X H-NMR (CDC1 3 ) 8 (ppm): 1.42 (s, 9H), 3.00 (s, 3H), 
4.12 (dd, J = 5.4, 13.7 Hz, 1H), 4.75 (dd, J = 8.2, 13.5 Hz, 1H), 4.97 (dd, 
J = 5. 3, 7. 9 Hz, 1H) , 7. 12-7. 48 (m, 8H) , 7. 75 (ddd, J = 1. 7, 7. 6, 7. 6 Hz, 1H) . 

2 -7/W^-n^S#^ (5. 00 g, 35. 7 mmol) &DMF (75 mL) fcig&U E D C ♦ 
HC 1 (8. 21 g, 42. 8 mmol) % TJ/W^v? V®? t e r t --fffV (5. 66 g, 42. 8 mmol) 
ft £1/4 - f-)VT $ / ^ U ^(436 mg, 3. 57 mmol) O'C—MifiT* 24 

mmwLtz* fiifom\zfc%M?L, mm^^r^mu ^mm^^-k^^tfc 

X 9 N t e r t -Zf^/V N' — ( 2 -^/^d^V^/^) #/W<if— f (6. 23 g, 
W69%)l:#fc 0 

APCI-MS m/z: 253 [M-H]~; 'H-NMR (CDC1 3 ) 5 (ppm) : 1.50 (s, 9H), 6.75 (bf s, 1H), 
7. 15 (ddd, J =1.0, 8.4, 12. 0 Hz, 1H), 7.28 (ddd, J = 1.0, 7. 6, 7. 6 Hz, 1H), 
7.52 (m, 1H), 8.11 (ddd, J = 1. 8, 7.7, 7. 7 Hz, 1H), 8. 37 (br d, J = 10.9 Hz, 
1H). 
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_b|BX©lT?#e>^§ t e.r t-?&A> N' - (2 -7 iVOru^s^ <{ >V) # 
>W*tf- h (8. 29 g, 32. 6 mmol) ^THF (166 mL) \Z&M U n - y ^ (Lawesson* s) 
f£H(l3.5 g, 33. 3 nmop&Jn*., 45 0 Ct* 3. 2 Bf Wa#Ufc 0 &V>*C^T**£& 

/1^3/l)^1tM-f5-<*:l£j;*K t e r t-^/V N* - (2-7/l'*vtt 

^yv/i') #/w*i?- h (8. 13 g, &m 92%) fcftfco 

'H-NMR (CDC1 3 ) 5 (ppm) : 1. 53 (s, 9H) , 7. 12 (ddd, J = 1. 0, 8. 3, 12. 5 Hz, 1H) , 

7.25 On, 1H), 7.46 (m, 1H), 8.29 (ddd, J= 1.8, 8.1, 8.1 Hz, 1H), 9.21 (br 
s, 1H), 10:44 (br s, 1H). 

±miM2 T*# b fate tert- 7*^)V N ' - ( 2 - 7 ;v^r n >yj/i>) 
jj/W<H— h (8. 13 g, 30. 1 mmol) ^DO^^y (180 mL) fcl^fif U h V 7 
A>*uWMt (50 mDSrAPx., Wl*C2l*Ml»»Ufc. JfcV^*EFF*jfc«r«*U. 

(2-7/^n^^^yV/l^) t K7^ • h V 7/l>:frnSBBi£(7. 86 g, Jfcsfs 
92%)£#fc 0 
Xg4 

2 - (y ^vl^/l^/Jw^T $ 7 ) " T* h 7 31 y ^ (l. 00 g, 4. 69 mmol) &^ 9 / 
-M30 ■■QfcSfclU JtffiXS 3. ttfc (2 -y/i^p^r^yy /V-). fc 
K7^- Ky 7^PKBMft(L47 g, 5.16 mmol) *Mx.\ SMfcTT* 8 H$|H$& 

(^np^/UA/TT-fe hV = 30/1 -» ; i5/l)-C»3Hi-5i: £fcl«fc?K N— [5- 
(2-7;^n7i-;l/) -2-y^^-2, [1, 3, 4] 

v?T>r-/V- 2— f/M^] ^yX^yj^ K(1.17 g, liW68%)&#fc 0 
MiR (CDCI3) 8 (ppm): 2.91 (s, 3H), 3.73 (dd, J =5. 6, 13. 8 Hz, 1H), 3.86 (dd, 
J = 7. 7, 14.0 Hz, 1H), 4. 76 (dd, J = 5. 6, 7. 6 Hz, 1H), 6. 74 (s, 1H), 7.06-7.19 
(m, 2H), 7.31-7.45 (m, 4H), 7.51 (m, 2H), 7.76 (ddd, J = 1. 6, 7.6, 7.6 Hz, 
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1H). 

±!BIH 4 T*# b ftfcN - [ 5 - ( 2 - 7 A>Jr d 7 ^ -/!✓) - 2 - 7 x. 2 , 
[1, 3, 4] f7^7y^-2-^;^f;i/] *#>XjUft>T 
$ K (1. 17 g, 3. 19 mmol) £r T H F (35 mL) U 4 - f^T 5 / y V 

(585 mg,- 4. 79 mmol)*5 £lK|frflST*fe?7K0. 340 mL, 4. 79 mmol) SriPx.^ MLt* 1 

;V*7^^D-7h^77^- (^no^A/^y- /!✓ = 50/lh &V>-C#®t 
ll^n^h^7 7i- (^na^VTt h=HJ/P = 9/1) T»**R**-« £ 
£t£<fc!K ffc;-&4fe8 (762 mg, W59%)^#fc 0 

ESI-MS m/z: 408 [M+H] + ; Ht-NMR (CDC1 3 ) 6 (ppm) : 2.50 (s, 3H), 2.99 (s, 3H), 4.10 
(dd, J = 5. 6, 14. 2 Hz, 1H), 4.71 (dd, J = 8. 1, 14. 0 Hz, 1H), 5. 20 (m, 1H), 
7.10-7.36 (m, 2H), 7.39-7.46 (m, 6H), 7.83 (ddd, J = 1.6, 7.6, 7. 6 Hz, 1H). 

igi 

—tfiik&t^ (2.7 mL, 45 mmol)&THF(30 mL)fc:i&#W 3-hV/^r?*is 
^7'n> K(l mol/L THFj§jfc 30 mL, 30 mmol)?: OtTiTLfcf, 0°C~ 

a£tC7k(30mLh ^t3Dffii(3.40g, 36 mmol) 43 £ b y ? A 

(2.39 g, 28.5 mmol) ^Px., 70^1? 4. 5 #Wji#Lfc„ KJfc&tefi&ft&lfe**'?- 

y =1 (5. 77 g, 85%) £r#fc 0 
FAB-MS m/z: 227 [M+H] + ; 4HWR (CDC1 3 ) 5 (ppm): 2.39 (s, 3H), 4.27 (s, 2H), 7.30 
(m, 1H), 7.38 (m, 1H), 7.83 (m, 2H). 
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±|EX@lt?#btbfcS- (^^^^/^)] ^^y=t-;^ 

(2.55 g, 11.3 mmol).^7k(35 mL)*5j;tJt7Km{b^-hy , >A(473 mg, 11.8 mmol) £ 
M-kMM\^tzMs t K^v'V— 7kfPtl(1.09 mL, 22.5 mmol) SriP^U Ot^-C^Bf 

(^^o-^/v)] t K9^(i.i9 g, &mm%)*m^<> 

APCI-MS m/z: 165 [M-H]"; Hi-NMR (CDC1 3 ) 8 (ppm) : 2.35 (s, 3H), 5.01 (br s, 2H), 
7.29 (m, 2H), 7.46 On, 1H), 7.56 On, 1H), 8.75 (br s, 1H). 

MMM8<Dj:U4&£x*5k&lfc<Dj?mzmcx, ±iax@2-c#e>ttfc [3- 

fT-As (f-Hr+tf/ 4 ASfi M K^^>-(59 mg, 0.36 mmol) *5 X U 2 - (7 
;Vft=.;VT 5 J ) • T*fe h V ai 7 V (84 mg, 0. 40 mmol) d» Mfc-cH^ 9 (55 mg, J|J& 
38%, . 2 IS) £#fc 0 

APCI-MS m/z: 402 [M-H]"; X H-NMR (CDC1 3 ) 5 (ppm): 2.38 (s, 3H), 2.49 (s, 3H), 
2. 94 (s, 3H), 4.11 (dd, J = 6. 2, 13.9 Hz, 1H), 4.70 (dd, J = 7.3, 13.9 Hz, 
1H), 5.43 (m, 1H), 7.24-7.40 (m, 7H), 7.44 (m, 2H). 

mmmi o <&&m\ o) 
xmi 

- S - (^a-^l/yj/ls) /^(2.00 g, 9.42 mmol) (20 mL)^^ 

»U .*K*flrt*MJ *A(396 mg, 9.89 mmol) £#P;U»Lfc 0 #btbfe^fcx 
t K7 itfmtto (0. 914 mL, 18. 8 mmol) Sr-tfCt?«T.U OVX* 2 B#|K|$ 

tf-^Vj/WVH: Ky^(469 mg, J&yp 33J0 

APCI-MS m/z: 151 [M~H]~; r H-NMR (CDC1,) 6 (ppm) : 5. 01 (br s, 2H), 7. 27-7. 52 (m, 
3H), 7.71 (m, 1H), 8.02 (m, 1H), 8.72 (br s, 1H). 

l8©XS4*5«tt^5<0^tc3pDT, f-^V^/H: K7^^(26 mg, 
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0. 17 nmol) % 2 - 0* ^/V^/V^^/l^T 5 V ) T± h 7 x. / V (73 mg, 0. 34 ramol) 
*3 J; T^Jft-fbT-fef'/V' (0.0094 mL, 0.13 mmol)/^£> {b^# 1 0 (20 mg, 31%, 2 
XS) £#fc 0 

ESI-MS m/z: 390 [M+H] f ; l H-NMR (CDC1 3 ) 8 (ppm) : 2. 50 (s, 3H), 2. 96 (s, 3H), 4. 12 
(dd, J= 6,1, 13.9 Hz, 1H), 4.71 (dd, J = 7.4, 14.0 Hz, 1H), 5.34 (dd, J = 
6.3, 6.6 Hz, 1H), 7.29-7.49 (m, 8H), 7.65 (m, 2H). 
II 1 (fltfMfcl 1) 

(44 mg, 0. 29 nmol) N 2 - (^ 5vW*/l'3ft~n'T ^ J ) T*fe h7x/ ^(124 mg, 0. 582 
nmol) 38 J: xmAcX'^si >V (0.0187 mL, 0. 152 mmol) ^ fcfljgHfc 1 1 (19 mg, J& 
3s 15%, 2X@)Sr#fc„ 

APCI-MS m/z: 432 [M+H] + ; 'HHNMR (CDC1 3 ) 6 (ppm): 1.43 (s, 9H), 2.97 (s, 3H), 
4.14 (dd, J =5. 5, 13.6 Hz, 1H), 4.75 (dd, J = 8. 1, 13. 7 Hz, 1H), 5.01 (dd, 
J = 5. 8, 7.8 Hz, 1H), 7.28-7.50 (m, 8H), 7.65 (m, 2H). 
2 (>fb^l 2) 

1 X*'&tbtlZ>ik&$lA (50 mg, 0. 17 mmol) & h/to^(l. 5 mL) fc3£#U 
7i=;l/7tfwy(0. 092 mL, 0. 84 mmol) x h ]) ^^VVT $ >(0. 17 mL, 0. 84 mmol) , 
v^nn If* (h y 7^^/^^^^^) /N°7v ? <>i^(5.9 mg, 0. 0084 mmol) *5 £ 
TfS Mkm(6. 4 mg, 0. 033 mol) Sr*n^L x Iifi^T> £.UX* 2. 8 B#TO# l>fc 0 

^ _ {^^/^^;V = 5/1) Titi^S ^ t J; 9 , 1 2 (39 mg, 

JW729Q£#fc„ 

APCIr-MS m/z: 321 [M+H] + ; ^-NMR (CDC1 3 ) 8 (ppm): 2.37 (s, 3H), 2.46 (s, 3H), 
7.26-7.42 (m, 6H), 7. 48-7.56 (m, 4H). 

nrnmi 3 (M&mi 3) 

1 2\cmmo^mcmcx^ ^#^5^^(70 mg , 0.23 
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mmol) x *s <fctf 1 - v 5 ^ ^)V7 %J-2 -Zfv t°^(0. 126 mL, 1. 17 mmol) fatbits 
m 1 3 (50 mg, Jfc^S 70%) 

APCI-MS m/z: 302 [M+H] + ; ^-MMR (CDC1 3 ) 5 (ppm) ■: 2.32 (s, 3H), 2.33 (s, 6H), 

2.41 (s, 3H), 3.48 (s, 2H), 7.24-7.38 (m, 3H), 7.44 (m, 2H). 

mrnmi 4 (iMH) 

• 2fc|B«t^&^^DT, ##f!llT*#^tb^{k^A(70 mg, 0.23 

mmol) % 33 X f-fls-f n *r;V (0. 099 mL, 1.2 mmol) bit&fo 1 4 

(51 mg, J&^75%)£#ifc 0 

APCI-MS m/z: 289 [M+H] + ; MMR (CDC1 3 ) 6 (ppm) : 2. 40 (s, 3H), 2.42 (s, 3H), 

3.42 (s, 3H), 4.29 (s, 2H), 7.27-7.38 (m, 3H) ,< ; 7. 44 (m, 2H), 

1 5 at&mi 5) 

1 2Kl|B<ftO*jSfefcJ|ICTv ##^Jl^#fetV^,^-a-#)A(80 mg, 0.27 
mmol) ,iSXUzf u/VU^/U7 ;V a— /U(0". 078 mL, 1. 3 mmol) /^Mfrn^ 1 5 (34 mg, 
JjX^46%)£#fc 0 • 

FAB-MS m/z: 275 [M+H] + ; MMR (CDC1 3 ) 5 (ppm): 2.34 (s, 3H), 2.42 (s, 3H), 2.51 
(m, 1H), 4.36 (d, J = 5.6 Hz, 2H), 7.26-7.39 (m, 3H), 7.45 (m, 2H). 

mmmi 6 (fb-a-tji 6) 

mmmi 2{C|Bmo^-&{c2pD.T> ##mTi#b;ft,;Mb^A(80 mg, 0.27 
mmol), &£Xfi3, 3-v^^-l -^^(0.314 mL, 2.55 mmol) frh.Q&fal 
6 (65 mg, iW81%)£r#fc„ 

FAB-MS m/z: 301 [M+HT; ^-NMR (CDC1 3 ) 8 (ppm): 1.30 (s, 9H), 2.32 (s, 3H), 2.40 
(s, 3H), 7.23-7.43 (m, 3H), 7.46 (m, 2H). 

mmmi 7 w&mi d 

lUS^Jl 2K%dML<r>jjm\Z.mtX, ##MlTi§k;ft,5te.£^A(80 mg, 0.27 
mmol), *3<tt^l --^^^^(0.307 mL, 2. 67 mmol) i&»MbiHfe 1 7 (46 mg, JR^ 

APCI-MS m/z: 301 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm) : 0. 93 (t, J = 7. 2 Hz, 3H) , ■ 1.44 
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(m, 2H), 1.56 (m, 2H), 2. 32 (s, 3H), 2.40 (s, 3H), 2.41 (t, J = 6. 9 Hz, 2H), 
7.23-7.37 (m, 3H), 7.44 ( m , 2H). 

mmmi s (Mis) . 

mMMl 2^|a«^&^^CTv #%^ll"e#?>^5jb^A(80 mg, 0.27 
mmolK *5J:t>*3-i/^a^^/U-l~ynt: o ^(0.349 mL, 2. 67 mmoD^fb^ 
m 1 8 (62 mg, 71%) %mc 0 

APCI-MS m/z: 327 [M+H]*; ^H-NMR (CDC1 3 ) 5 (ppm) : 1. 27 (m, 2H), 1.59 (m, 4H), 
1.81 (m, 2H), 2.11 (ra, 1H), 2.32 (s, 3H), 2.40 (s,-3H), 2.41 (d, J = 6.3 Hz, 
2H), 7.23-7.37 (m, 3H), 7.44 On, 2H). 

1 9 19 ) 
1 2te|B*©^«fefcJ|IC-Tx ##m^#kft3ffc£44>A(80 mg, 0.27 

mmol) , *5 J: Tfi 5 - t 1 -^^^(0. 348 mL, 2. 67 mmol) d*Mb£^ 1 9 (45 

mg, Jfc^ 53%) £#fc 0 

FAB-MS m/z: 315 [M+H] + ; l H-NMR (CDC1 3 ) 6 (ppm) : 0.91 (d, J = 6.6 Hz, 6H), 1.49 
(dd, J =7. 2, 14.5 Hz, 2H), 1.69 (m, 1H), 2.32 (s, 3H), 2.40 (s, 3H), 2.41 
(t, J =7. 5 Hz, 2H), 7.24-7.38 (m, 3H), 7. 44 (m, 2H). 

2 0 

1 2fcfB*^#&fc:SJifcT. ##«l2-e»feiU«^b^*B(40 mg, 0.10 
mmol) , *5 «fc IF 3 , 3 - v 5 ^ 5vl«- 1 - ^ ^ (0. 126 mL, 1. 02 mmol) %> hKc&fyi 2 
0 (5. 1 mg, 13%) 3r#fc 0 

FAB-MS m/z: 394 [M+H] + ; X H-NMR (CDC1 3 ) 6 (ppm) : 1.29 (s, 9H), 2.40 (s, 3H), 3. 00 
(s, 3H), 4.02 (dd, J =5. 7, 14. 0 Hz, 1H), 4.66 (dd, J = 7. 9, 13. 9 Hz, 1H), 
5.11 (t, J = 6.3 Hz, 1H), 7.26-7.42 (m, 5H). 

mnm 2 1 ut&m 21) 
nnmi 2WGM<t>jmz.mKXs 3x^1^3^^0(40 mg, 0.092 

mmol), 03£Xfi3; 3 1 -zff-^(0. 113 mL, 0. 920 mmol) ^^{b^ 
2 1(21 mg, JtS^52%)£#fc„ 
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FAB-MS m/z: 436 [M+H] + ; X H-NMR (CDC1 3 ) 8 (ppm) : 1.30 (s, 9H), 1.34 (s, 9H), 3.01 
(s, 3H), 4.02 (dd, J =5.4, 13. 6 Hz, 1H), 4.69 (dd, J = 8. 3, 13. 6 Hz, 1H), 
4.92 (m, 1H), 7.26-7.37 (m, 5H). 

iii 

- (17. 1 g, 76. 5 mmol) £Xi? b = hV ;V (225 mL) \ZMM U 0 < C"C^^ t 

e r t-^/Kl2. 1 mL, 102 nmol) £Anx.fc 0 10#F^»#l>fc^ WO 0 3/0 
5 1 8 54^c|2^0^}^oT#e>tvfc3-Tir^-5-T5/- 
2, 3-^fc Kn-2-^/l--2-:7cn~/l— 1, 3, 4-^X^X^-/^(15.0 
g, 63.8mmol)^(lXL, Ot^^T* 4. 8 tifmMWVtc 0 Rft^Tk^M^ BWt^ 

mmrxm^^ u rn^Zi/ y # 7^^vh^77>f- ( n — .^-y- 

^/HS^^/l' = 8/1 -> 6/l)X*mmi~Z>Ztfc£y)^ 3-T±M-5-7\ 
n-=E— 2, 3-v^k Rn-2-^/l— 2-:7i~/l— 1, 3> 4-^Ti?T*/— 
/K15.4 g, W81%)£#fc 0 

FAB-MS m/z: 299 [M+H] + ; ^H-NMR (CDC1 3 ) 5 (ppm) : 2. 29 (s, 3H), 2. 44 (s, 3H), 7. 32 
(m, 3H), 7.46 (m, 2H). 

2-!7:n^>P-l, 3, 4-^X^Xy-M2.00g, 6.68mmol)% h/k^y(40n£) 
l-M.U by^/V- (tf^/W) *X(2.92 mL, 9. 99 mol) 43 £T£x h 7 ( h 
y 7 ^/l-** 7 ^ ^) ^7 (0. 384 g, 0. 332 mmol) ^P^ y lOOT^ 7 B#Hg 

mwvtc 0 Rifcmz 5%? yitT^-v A7mm%to^ mm^^x-mm vtc 0 

6/4, JfclvCn-^ ^-fls/mm^fr = 96/4)-e^M1-6wt^J;?), 
3 5(1.14 g, ifc^69%)£#fc 0 
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APCI-MS m/z: 247 [M+H] + ; l H-NMR (CDC1 3 ) 8 (ppm) : 2.33 (s, 3H), 2.41 (s, 3H), 
5.45 (d, J =17. 5 Hz, 1H), 5.65 (d, J = 10. 7 Hz, 1H), 6. 63 (dd, J =10. 9, 17.5 
Hz, 1H), 7.30 On, 3H), 7.44 ( m> 2H). 
mMM2 3 (ik&®3 6) 
'' ±XLgHtto 2 2 (DIM 1 3 -T-fe^/W- 5 2 , 3 - S?t 

Kn-2-^f;W-2-7i-;V-l, 3, 4 -fTi>T s S— f» (100 mg, 0. 334 
mmol) & h/l^^(3 mL) fc:$#PU h U r/^vM 1 h^i'V—A') *X(0. 169 mL, 
0. 501 mmol) *5 <fc tfHtffc If* (h!)7x-;^7^f^) 7 !7 A (12 mg, 0. 017 
mmoD&APfc* lOO^T* 2 Np|RHi#Lfco S^fc 59t7 WbT^^^A*^* ' 
iPi, Bfflfe^^rttffib^H, WkMK2 mol/L^(10 wL)%Mx.. m.UX*8Q 

> = = 300/1) T*ffimirZ k fcit) * 

{fc^$J 3 6 (74 mg, Jfcsfs 84%) «r#fc„ 

FAB-MS m/z: 263 [M+H] + ; X H-NMR (CDC1 3 ) 8 (ppm) : 2.39 (s, 3H) , 2.41 (s, 3H), 2. 55 
(s, 3H), 7.25-7.45 (m, 5H). 

mmm2 4 (^37) 

MMM 2 2 Tifibftfcfc^ 3 5 (53 mg, 0. 21 mmol) *S«k 1*7 * $ K(31 mg, 
0. 21 mmol) & DM S O (0. 4 mL) \Z.&M U T" h y !7 A * h^ri^V (0. 029 mL, 28% 
* ? ;-;vmL)*M^ 'gMX* 18 NFWit t b y h*>> K(0.82mL, 

28%p«^y-;P«)^JPx:, £fi^3bfc:46l$jlMH*LfcSK 1»£ 

WET*(?*»Ufc. 'M«r#*»fr**T h/77^(n-^fy/|^xf 
/V- = 2/lK«f5rtia9s <b£*b3 7<23 mg, J&Ufa 27%) 
ESI-MSm/z: 394 [M+H] + ; ^-NMR (CDC1 3 ) 6 (ppm): 2.09 (s, 3H), 2.35 (s, 3H), 2.88 
(m, 2H), 4.04 (t, J = 6.9 Hz, 2H), 7. 19-7. 45 (m, 5H), 7.69-7.82 (m, 2H) , 
7.83-7.94 (m, 2H). 
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UW\ 2 4 X^htlfzit^ 3 7 (15 mg, 0. 038 mmol) / -MO. 6. mL) 

feffiU t K? v 5 ^— 7KfP#»(0. 006 mL, 0. 1 mmol).^Px, 60^ 2. 5 B^M^L 
fc 0 *ff{±}bfcefc^^5j5iJUfc# x 3^£^TT«fLfc 0 ^Sr^ifc^JI* P^ 
^^7:7^-(^ n.n,1vW*/^ *y = 6/1) ^MMI^ CI k >9 ,>fb^ 
3 8(5.0mg, Jte^50%)£#fc o . 

ESI-MSm/z: 264 [M+H] + ; ^-NMR (CD 3 0D) 5 (ppm) : 2.30 (s, 3H), 2, 37 (s, 3H), 2.71 
(t, J = 6. 9 Hz, 2H), 3. 04 (t, J = 6. 9 Hz, 2H), 7. 23-7. 54 (m, 5H). 
6 (it^3 9) 

g&ffl 2 2 Tit btltc4k&%> 3 5 (30 mg, 0. 12 mmol) £ T H F (0. 4 mL) U 
70%^/UT ^ ^7K^(0. 197 mL) frMx.. 18. 5 .Npffi, JfcV v? 60X:X 8. 5 

DD*/Vi»/^^/-^ = 9/l)Xit§^5::£(£efct9, #^3 9 (2.4mg, I|X 

ESI-MSm/z: 292 [M+fi?; ^-NMR (DMS0-d 6 ) 5 (ppm): 1.01 (t, J= 7. 1 Hz, 3H), 2.21 
(s, 3H), 2.29 (s, 3H), 2.59 (m, 2H), 2.64 (t, J = 7. 6 Hz, 2H), 2.79 (t, J = 

7.1 Hz, 2H), 7.19-7.45 (m, 5H). 

mM®\2 7 (fc&V04 0) 

MMM 2 2 X*%bfltz.ik&%0 3 5 (34 mg, 0.14 mmol)*5 ^ ^/l^VT ^ 
K(26 mg, 0. 27 mmol) £DMF (0. 5 mL) fc$g$PU TkUHb^ h V V A (11 mg, 0. 28 

mmol, mt&m*Mx., 90^3.5 WWWt, ^^{-7K*5 £tf 1 mol/L^ 

y !^AT«U ^ETT^LfCo Mmti^Th^77^- (n — 
^rf-^/^m^/V = l/2)T«f5CHa^ {1^340(15 mg, Jfc# 
31%)&#fc 0 

ESI-MSm/z: 340 [M-H]"; 'H-NMR (CDC1 3 ) 5 (ppm): 2.31 (s, 3H), 2.40 (s, 3H), 2.74 
(t, J = 6. 3 Hz, 2H), 2.96 (s, 3H), 3.46 (dt, J = 6. 3, 6. 3 Hz, 2H), 4.83 (brt, 
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J = 6.0 Hz, 1H), 7.25-7. 46 (m, 5H). 
mMM2 8 (te##4 1) 

2 2 T^bthfoik&m 3 5 (823 mg, 3. 34 wool) % fc° U v^(10 mL)*5 <fctf 
DMF(5mL)<D}!S^^^ t, BWT. 0^X^(16 mL) {C^Ufcii^^^ 
y ? A (1.06 g, 6.71 mraol)£ 10 ^ttT^^fCo fcT JJ ^(50 mL) 

fcAn*., o°c-?£ bic 20 ^raa^b^, lammmi- v v t&frmm&ZT* 20% 
mL)*5J:^^y-/^(20mL)^^^c:^?L. (MMfvi^iw *?t>/-*# 

^(6.0 mL, 12 mmol, 2. 0 mol/L ^ n -^f-V^) ^Px:, ^?I.-TM0£f^# 
bfc 0 S^^iETiiab, a^^y^<f/^7iN^n-=rh^77^-(^D 
n*/W»/^/-/U = 50/1), #C^-C N ^$||^nvl>07^-(n-^ 
*y->/mm^^ = l/DtiltSr £fc£<9,te-8^4 1 (75 mg, Jfc^8%) 

ESI-MS m/z: 279 [M+KT; l H-NMR (CDC1 3 ) 6 (ppm) : 2. 39 (s, 3H), 2. 43 (s/ 3H), 3. 92 
(s, 3H), 7.27-7.50 (m, 5H). 

2 8 -e#f>tlfc{b-^#/4 1 (63 mg, 0. 23 mmol) ? / -;V{2 mD&itf 
7K(1 vL)<Dm&&m\C®ffiU 7K^y^!>A(54 mg, 2.3 wioDZMx., 

Srv 5 ^ y -fxi fcVl^— tvI-T h y > a £ 1 «fc X) , ik&&4 2 (23 

mg, UX^38%)£#fc 0 

ESI-MS m/z: 263 [M-H]"; X H-NMR (CDC1 3 ) 5 (ppm): 2.40 (s, 3H), 2.45 (s, 3H), 6.92 
(br, 1H), 7.26-7.51 (ra, 5H). . 
0 (fcl»4 3) 

2 9 t?# btltzit^ 4 2 (6. 0 mg, 0. 023 mmol) &DMF (0. 5 mL) 
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• # 

UOttEDC-HC 1 (5.2mg, 0. 028mmol):fe < £tmOB t-H 2 0(4.2mg, 0.027 
mmol) ZMz.. OrT* 20 ftmUW bfc c lfc^X\ 50% ?~/UT ^ >tK«(0. 004 mL) 

DYf^77^(^DD ^/UA/^ * / Wl* = 20/1) - £ £ !9 s 

4 3 (3. 0 mg, mm 45%) ^#fc 0 
APCI-MS m/z : 292 [M+H] + ; ^-NMR (CDC1 3 ) 8 (ppm) : 2. 31 (s, 3H), 2. 41 (s, 3H>, 
3.10 (s, 3H), 3.39 (s, 3H), 7.24-7.48 (m, 5H), 
mMM3 1 Wb^4 4) ... 

HJfefll 3 0 Km^tDftm^ZX^ \Y&m±, 2 (33 mg, 0. 13 mmolK E D C • 
HC 1 (29 mg, 0.15 mmolh HOB t • H z O(23 mg, 0. 15 mmol)*5j;U? 

t e r t- ^/UT5 V(0. 020mL, 0. 19mmol) ^&> v 4 (19 mg, i&^48%) 

ESI-MSm/z: 320 [M+H] + ; 'H-NMR (CDC1 3 ) 5 (ppm) : 1. 44 (s, 9H), 2. 33 (s, 3H>, 2. 41 
(s, 3H), 6.43 (brs, 1H), 7.25-7.41 (m, 3H), 7.46 (d, J = 7. 3 Hz, 2H). 
^3 2 (^#14 5) 

^Wli3 ORlfafc^fetCipCT, -fb^4 2 (l6mg, 0.061 mmolK EDC • 
HC 1 (15 mg, 0.078 mmolh HOB t • H 2 0(12 mg, 0.078 mmol)*5<tr^t"n ]) 
*J If (0. 008 ml, 0. 1 mmol) tf> h , &&Va 4 5 (1 1 mg, J(K^ 59%) £#fc 0 
APCI-MS m/z: 318 [M+H] + ; MtfR (CDC1 3 ) 8 (ppm) i 1. 93 (m, 2H), 2. 02 (ra, 2H), 
2.32 (s, 3H), 2.41 (s, 3H), 3. 62 (t, J = 6. 8 Hz, 2H), 3. 89 (t, J = 6. 8 Hz, 
2H), 7.23-7.50 (m, 5H). 
H»J3 3 tit&®46) 
I@l 

N- t e r t -^h^f ^/^^/V^y v-^dO. O g, 57.1 mmol) &T H F (100 
tsL)\mMU ifit'CD I (14.3 g, 59.0 mmoD^Px., 30 ftmmWVtc B BU& 
${CN, O-^^/lxt Kn^f/KT $>iaafc£(6.2 g, 64. 0 mmol) ^Px. % 
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[(^ h^r^^^/^/^^^/k) ^^-/U] t e r t-ff'A'X.X 

"T)V (9.55g, lRSp.77%)Sr#/t, 
APCHK m/z: 218 [M+H] + . 
2 

t e r t -^/^^x/V(9.55g, 43. 8 mmol) & T H F (300 mL) \zM% U -12*C 
-CM V ^ n fcfVu-r ^ V!)A^n!) K © 2. 0 mol/L T H F (18. 4 mL, 36. 8 
mmoD^Px. 15 #raflt#Lfc„ <fe -10°CT^^n/w^^t> p y k© 
2.0mol/L THF^(21.3mL, 42. 7 mmol) * JP ^ &M.T?3 ftfflmWVtc 0 fcfc 
(5.6 mDSriPt, «JET\ ifetttS:9*Ufco aStak&Jq;^ Bl*b^ 

g^a^A> = 6/1 -* 4/l)-C»§!iU (2-^y-2-7^^^^/V) 

t e r t-^/^X7"/V(3.95 g, W39%)^#fc„ 
APCI-MS m/z: 235 [M+H] + . 

^»!l8(DXm4^E«c©^{^DT, ±fBX^2 TifktWc (2-^y- 
2"7i n/l/x ^yp) - # /W< $ ^ t e r t - -ff-;V^7. 7- As (2. 20g, 9. 36 
mmol) t 1 8 <DXM 3 "C# ( 2 - P f^^^AO). t K7^ 

^•>y7/^n@^^(4.21g, 14.8mmol)^ib [5- (2-7;l/tn7i^) 
-2-7x^-2, 3-^tKuil, 3, 4] ^T^T^/-/V-2->f/M^ 
/I'D 7J/W^ ^ t e r t -^^ioc^Ml. 63 & 4X$S45tf)&#fc 0 
APCI-MS m/z: 388 [M+H] + . 
Ig4 

^Jfe«8©X@5»CEtt(D^rfeK:!(lCT, ±fBIg3-C#G>*lfc [5- (2-7 
/Vtn7x-/W) -2-7oz-/V-2, 3-i^tKd [1, 3, 4] <?Ti?TS*- 
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/V- 2 -4 As* f-As] #/W< $ y& t e r t -^^/l^^x/Wl. 36g, 3. 51 
mmol) frt>tt&® 4 6 (0. 43 g, JfcsfS 28%) £#fc„ 

APCI-MS m/z 430 [M+H] + ; 1 H-NMR (270 MHz, CDC1 3 ) 5- (ppm) : 1.40 (s, 9H), 2.51 (s, 
3H), 4.14 (dd, J = 6.1, 14.8 Hz, 1H), 4.68 (dd, J = 6. 7, 14.8 Hz, 1H), 5.42 
(ra, 1H), 7.07-7.45 (m, 8H), 7.79 (ddd, J = 0. 9, 7.2, 7. 4 Hz, 1H). 

mmms-4 ut^4 d 

WSM 3 3 ^hfltdt^ 4 6 (0. 330 g, 0. 768 mmol) & 4 mol/L 
(0. 28 g, Ifc2$5 100%) £#fc„ . 

APCI-MS m/z: 330 [M+H] + ; ^-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.53 (s, 3H), 3.83 
(d, J =14. 3 Hz 1H), 4.60 (d, J = 14. 3 Hz, 1H), 7. 04-7: 18 (m, 2H), 7. 28-7; 45 
(m, 6H), 7. 87 (ddd, J= 1.6, 7.6, 7. 6 Hz, 1H), 8.93 (br s, 2H). 

mmm3 5 (^48) 

3 4 -C# btltcfc&ys 4 7 (169 mg, 0. 462 mmol) ^^no^^y(5mL) 
tC&M U ^iSt? h y ^;VT 5 y (322 mL, 2. 31 mmol) 4o «t tflfrfb 
5vP*/l^~/W0.097mL, 0. 924 mmol) SrJn*.* 30£f^#Lfc o Rj4«fc*.(5 m 

(^IJ-V/^SI^/U = 3/2)-C»HiUx ffra#&4 8 (186 mg, JRsfS 96%) &# 

APCI-MS m/z: 420 [M+H] + ; ^-NMR (270 MHz, CDC1 3 ) 8 (ppm): 2.50 (s, 3H), 3.98 
(dd, J = 5.5, 13.9Hz, 1H), 4.58 (dd, J = 7.6, 13. 9 Hz, 1H), 5.92 (d, J = 9. 9 
Hz, 1H) , 6. 27 (d, J =16. 7 Hz, 1H), 6.53 (dd , J = 9. 9, 16. 7 Hz, 1H), 7. 09-7.49 
(m, 8H), 7.83 (dd, J = 1.8, 7.8 Hz, 1H). 

mmm3 e ut^A9) 

5T*#£>ftfcfc£-#j4 8 (120 mg, 0.286 mmol) % 7 mol/L T>*r~T 
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^^(ClJ; Ox {b£^4 9 (89 mg, JK* 72%)%mCo 
APCI-MS m/z: 437 [M+H] + . 
$mM3 7 (Ui5 0) 

MMffl 3 5 T^tktlfcte^ 4 8 (78. 3 mg, 0. 187 mraol) ^Tir h = h y (3 
mL) U SSftT? "f'f^T % V • jftSNft (76. 0 mg, 0. 933 mmol) X., gj& 

(^pd^V^/^ = 6/l)tilt, ^^5 0 (79 mg, IR^ 91%) 



APCI-MS m/z: 465 [M+H] + ; 'H NMR (270 MHz, CDC1 3 ) 8 (ppm) : 2.21 (s, 6H), 2.49 
(s, 3H), 2.77 (m, 2H), 3.17 (m, 2H), 4.14 (d, J = 13. 7 Hz, 1H), 4.65 (d, J 
= 13.7 Hz, 1H), 7.08-7.47 (m, 8H), 7,83 (ddd, J = 1. 8, 7. 6, 7.6 Hz, 1H). 
$mM3 8 Gfb-a#5 1) 

^IffiM 3 5 •Vftbtlfcik&tfo 4 8 (108 mg, 0. 257 mmol) %T± h =■ h V /W3 mL) 
tc^flfU &M.X**st?n7°u\?;VT $^(0. 090 mL, 1.3 mmol)£;bn;t, 10 

O^V^^/"-/V = 9/l)tlll, <b£4& 5 1 (87 mg,' JR$67*) £#fc c 
APCI-MS m/z: 477 [M+H] + 
&&60H3 9 (^#J5 2) 

HiSfll 3 8 ^fefLfc-ffrg* 5 1 (87. 4 mg, 0. 183 mmol) £ 1 , 
*>-(3mL)£@1^(0.5mL) ©ll^IIC^L, hTWxt: R(0.030mL, 0.55 
mmol) *5 h y T-fe h 3r 17^^ h V (0. 194 g, 0. 915 mmol) 

mux*2ti?mmwLtco &u&m\z7k(s mutual ^tm^^mmv 

9/l)timrtia 0, {fc£4&5 2 (56 mg, JRafi 61%) £#fc 0 
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• • 

APCI-MS m/z: 505 [M+H] + ; l H-NMR (270 MHz, CDC1 3 ) 8 (ppm) : 0.45 (m, 4H), 1.04 
(t, J = 7. 2 Hz, 3H), 1.71 <m, 1H), 2.50 (s, 3H), 2.63 (m, 2H), 3.10 (m, 2H), 
3. 24 (m, 2H), 4. 11 (dd, J = 6. 1, 13. 9Hz, 1H), 4. 63 (dd, J = 7. 2, 13. 9 Hz, 1H), 
5. 59 (t, J = 7. 2 Hz, 1H), 7. 08-7. 47 (m, 8H), 7. 83 (ddd, J = 1. 8, 7. 6, 7. 6 Hz, 
1H). 

MM40 (<fbg-^5 3). 

MMM 3 5 X'&tbfrtcit&V!) 4 8 (87. 0 mg, 0. 176 mmol) SrTi? K~ h V A' (2 mL) 
k*?;-S\'(2mL)(Om&mmzmMU 2-T$V^?>^*- M200mg, 1.76 
mmol) *5 J; Tfiffiafimfrm-}- h V V AtK^K (2 mL) £ Jn X., 2 R#ffi&# Lfc„ 

■casfrufc*, #Mcfl(fflH-hy *A-eiaftu JteT* guteretsfc. 
&#J1^ o-eh07-f-(^PP ^ y -/p : = 6/i) -eft§H-<5 c t 

0\ fcl^tl 5 3 (45 mg, Jfcifs 45%) £#fc 0 • . 

APCI-MS m/z: 497 [M+H] + ; 4I-NMR (270 MHz, CDC1 3 ) 5 (ppm) : 2. 50 (s, 3H), 
2.76-2. 98 (m, 4H), 3.26-3.45 (m, 4H), 4.11 (d, J = 14. 2 Hz, 1H) , 4.69 (d, J 
= 14. 2 Hz, 1H), 5.61 (br s, 1H), 7.08-7.47 (m, 8H), 7.83 (ddd, J =1.8, 7.7, 
7.7 Hz, 1H). 

MMM 3 4 "C# htltcfc&yo 4 7 (149 mg, 0. 409 mmol) ^DMF (5 mL) K&M U 
N- t e r t--7h*ci/%/l'tf~;UJf}) i/^(208 mg, 1. 19 mmolK EDC • HC 
1 (171 mg, 1.10 mmol)43«J;^HOB t • H 2 0 (282 mg, 1.84 mmoD^Px., m.U 

* Ufc ? B £ ^O7f07^- (^f^/H&^/w = i/i) -e^t 

:fl5^»5 4 (144 mg, Jft^ 73%) £#fc 0 

APCI-MS m/z: 487 [M+H] + ; MiR (270 MHz, CDC1 3 ) 6 (ppm) : 1. 39. (s, 9H), 2.53 

(s, 3H), 3.70 (d, J =5. 8 Hz, 2H), 4.23 (dd, J = 4. 8, 14. 8 Hz, 1H), 4.85 (dd, 
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J = 7.1, 14.8 Hz, 1H), 4.97 (m, 1H), 7.07-7.46 (m, 8H), 7. 79 (ddd, J = 1. 6, 
7.7, 7.7 Hz, 1H). 

mm$H2 ({b£*5 5) 

MM&\4 lX^ibfhtzit^5 4 (109 mg, 0.224 mmol) & 4 mol/L ^bTK^- 

m^^mm2wL)\mmu mux* 30 #mnwistc 0 m&rr, mmzg^u 
yyotv^-x/v^y x^y— -rs- h^d, fb-a-%5 5(43 m g , 

i|X^46%)^#fc 0 

APCI-MS m/z: 387 [M+H] + ; 'H-NMR (270 MHz, CDC1 3 ) 6 (ppm) : 2.27 (s, 3H), 3.83 
(m, 2H), 4.20 (dd, J = 6. 2, 14. 0 Hz, 1H), 4.78 (dd, J = 5. 6, 14. 0 Hz, 1H), 
4.97 (m, 1H), 7.07-7.46 (m, 8H), 7.79 (ddd, J = 1.6, 7.7, 7. 7 Hz, 1H), 8.43 
(m, 2H). 

^I»ij4 3 Uk&®5 6) 

MMffl 3 4 X*^t>tlfcikG-%) 4 7 (153 mg, 0. 418 mmol) £ v 5 ^ p p ^ ^(4 mL) 
fc^fifU t'Wy (0.079 mL, 0. 92 mmol) *3 <fc p ~n h p P P/fc/l' 

^-f> (101 mg, 0.502 mmol) Sr^Bx., gi&*C 1 V&mfflfrVtCo tfcKl* SJfirflKKlzK 
(5mL)^Px N ^Pn^Mt'ilHUfc, #^&l&ffrfcti^^L;fc&. #&tK 

7>f-(n -^rf-^/^^^ = 2/l)t?»§g1-3££K:J:»K fb£&5 6- 

(205 mg, Jfc* 10094) &#fc 0 
APCI-MS m/z: 495 [M+H] + . 
mmW4 4 Wb^5 7) 

4 3 "C#&;h,fc'ffr&4& 5 6 (96. 0 mg, 0. 194 mmol) ^nn^^y(2inL) 
fcMffiU N, N-^^^WVv?T^>-a07mg, 0. 971 mmol) 
X' 7 B#P^^# bfdo WET, U a £ *&**M ^vh^77^ 

PP*/VA/^ = 9/l)fiIf5r fcfcJ:0v fb£^5 7(12.2 mg, 

Ifcl$U4%)&#fc 0 

APCI-MS m/z: 444 [M+H] + ; 1 H-NMR (270 MHz, CDC1 3 ) 5 (ppm): 2.20 (s, 6H), 2.39 
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# • 

(t, J = 5. 8 . Hz, 2H),, 2.53 (s, 3H), 3. 22 (q, J = 5.8 Hz, 2H), 4. 27 (dd, J = 
5.4, 15.1Hz, 1H), 4.74 (dd, J = 6. 7, 15. 1 Hz, 1H), 5.08 (m, 1H), 7.06-7.45 
(m, 8H), 7.78 (ddd, J = 1.8, 7.7, 7.7 Hz, lH)v 
$£0!4 5 .({frg^5 8) 

mmM4 4^|B«c<D^iC^CT, mMM4 3Xmh^htcit^5 6 (100 mg, 
0.202 mmol)joit^4-T5:/ ^^/H: o y .v?^ (0.0103 mL, 1.01 wnDfrbib&b 
5 8 (21. 1 mg, l&m 23%) £#fc Q 

APCI-MS m/z: 464 (M] + ; *H-NMR (270 MHz, CDC1 3 ) 8 (ppm) : 2.49 (s, 3H), 
4.07-4.43 (m, 3H), 4.78-4.95 (m, 2H) , 5. 84 (s, 1H), 7.06-7.45 (m, lOH), 7.78 
(ddd, J =1.6, 7. 4, 7. 4 Hz, 1H), 12.9 (m, 2H). 

mmm4 6 ut&&5 9) 

#%#j6fcfB$c<£;fr&fc2pDT, {frg-t>D(2.66 g, 6.21 inmol)^ £T*2 -y/V 
7 (1. 74 g, 12. 4 mmol) bi\&%> 5 9 (2. 09, g, lfc*s 79%) £r 

APCI-MS m/z: 444 [M+H] + ; 'H-NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.43 (s, 9H), 2.45 
(s, 3H), 2.64 (m, 1H), 3.29 (m, 2H), 3.74 (m, 1H), 4.68 (m, 1H), 7. 08-7.46 
(m, 8H), 7.81 (ddd, J =1.6, 7.4, 7.4 Hz, 1H). 
7 {lk&m6 0) 

4fc|Eic0^fclpCT N ^»!l4 6-e#f>tbfc^#J5 9 (2.09 g, 
4. 71 mmol) frhfc&fo 6 0 (1. 65 g, 92%) &#fc 0 

APCI-MS m/z: 344 [M+H] + ; J H-NMR (270 MHz, DMSO-de) 5 (ppm) : 2.40 (s, 3H), 2. 86 
(m, 2H), 3.25 (m, 2H), 7.28-7.45 (m, 7H), 7.5? (m, 1H), 7.87 (ddd, J =1,5, 
8.1, 8.1 Hz, 1H). 

mmm4 s (^##? e d 

mMM4 1 fcfSftO^&^CT, .^0il4 7-e#^>tb^b^6 O (1.37 g, 
3.61 mmol) 33 J; 4- (^W^/) fL^-^^(1.80 g, 10.8 mmol)^b 
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• # 

6 1 (1.07 g, um65%)&ntc 0 

APCI-MS m/z: 457 [M+H] + ; l H-NMR (270 MHz, CDC1 3 ) 8 (ppm) : 2.22 (s, 6H), 
2.20-2.35 (m, 5H), 2.72 (m, 1H), 3.28 (m, 2H),. 3.91 (m, 2H), 6.66 (m, 1H), 
7.08-7.47 (m, 8H). 
H«J4 9 Ut&m6 2) 

• #%0fl 8 X^btltci^^) 3 4 (120 mg, 0. 337-mmol) £ 1 , 2 ddx^ 
W4 mL) £1^(0.67 mL) O^iSlcigt, N-p< $>V(0. 187 mL, 
1. 68 mmol) #£X$hVT±h* ->7kl?ffc* ^mi~ h V A (0. 428 g, 2. 02 mmol) 

^p*., mux ummmwvtco ^mm^^ muzm*., ^np$MtitB 

= 9/l)XitMU {b^6 2(0^^(35 mg)#fc 0 mbtlfcfc&m 6 2©1 
Bi&S&fil&^Ml mL)fc$$?U 4mol/Lit^m-^^^^(l raL)*P 

U #JIT^-r^r^(e:J:!9 N >fb^6 2 (29 mg, ^20%)£#fc o ■ 
APCIHMS m/z: 441 [M+H] + ; *H NMR (270 MHz, CDC1 3 ) 5 (ppm) : 2. 01 (m, 1H), 2.28 
(s, 3H), 2.35 (m, 3H), 2.43 (s, 3H), 2.40-2.58 (m, 9H), 3.14 (m, 1H), 7.08-7. 46 
(m, 8H), 7.81 (ddd, J= 1.6, 7.4, 7. 4 Hz, 1H). 
nMM5 0 (fb^6 3) 

2—T $/T±h7~/ ^mWMtt. 93 g, 17. 1 mmol) &T± h - b V /Kl00 mL) 
WSfilU —fcm-i?- t e r t-"/^/K5.09 g, 22. 9 mmoD&itM -vM^- 
^T^/t°y^^(2.21 g, 18.1 mmol) ZMx., MUX 10 B^ti#Wt, BLfom\Z 

-e&&ufc^ iMit^ !)AT«u ^^^tew^ufco aii^y* 

W7A^nvf^77^-(^fy/ilxf/i, = 9/1 -» 4/1)1?^ 
U 2- (t e r t -Zfh*iy%;Utf-/UT$S) T± h 7*. S ^(865 mg, 21%) 
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±MTM 1 tbtltc 2 - ( t e r t b 3r ^/l^^A-T ^)7th7i 
7 >- (851 mg, 3. 62 mmol) Sr.* ^ / (20 mL) U ^-fer ^ # ;V;<*J FMM 

^(i.o3 g> a 04 mmoi) %m mm.x* is mmuwLtc 0 s^^tk^^o^ m 

(9, 2- (t e r t -7 h *i/jj;\stf~;VT K J ) 

Xf£3 . . 

±|SXa2T*#fe^6 2- (t e r t V*r*y% ;V$-)\>T % J ) Ti?h:7:r 
S y=7-*± *%/Us<y ^(2.91 g, 9.44 mmol)^7K^(30 mL) ^P^ lSOt: 

5 -T-fe^r ^ / - 2 - [(tert-^f ^i/^/l^^T $ J ) ^ ^/P] - 
2, 3-i?tKD-2-7x^l/-l, 3, 4-^T^Ty-;V(2.06 g, 56%) £ 
#fc„ , . 

APCI-MS m/z: 393 (M+H) + . 

±ISXg3T*#^tlfc3-T-fe:^-5-T-fe^/VT$y-2- [(t e r t- 

1,3,4 -f7v?7^-;l'(2. 01 g, 5. 12 mmol) %T± h~hV M20 mL) fcm% 
U tK7^- l7kft#K8.0mL, 0.16mol)^P^ N 6 mfflMWLtc.o K 

-(04#: Hi-Flash™ column, ^f-V/Mfcai^yl, =. 2/3) X^M:i~^>Z b\Z.& 
3-S>fc Kd-2-7^/V--1, 3, 4-^Xv ? T>A-Ml.42g, 
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79%)£r#fc„ 

APCI-MS m/z: 351 (M+H) + . 

xm.5 

±MX.U4X+&btl% 5 -T * y - 3 -T±^fr- 2- [( t e r t-7h**> 
jj/lstf^/UT^y) tJ'/l'l -2, 3-^tKn-2-7x-^-l, 3, 4-f- 
T i?T (4. 30 g, 12. 3 mraol) N 3 ?fb# D !7 A (2. 45 g, 14. 8 mmol) *5 it)? 3 
^bffl(2.81g, 14.8mmol)^Tir h-fy/l/(86mL)fc»U 3t>^(3.75g, 14.8 
wnol)*lNz.tc'&, 7k&TX*mffimt e r t -"ff-tViA, 40 mL, 37.0 mmol) ^n^L, 
50° CT*2B#^jt#bfc 0 ^«^^fi*T^*PL^, TK^riPX., g^^/KC 

= 1/6) Tif§H-5££t£J:^ 3 -T-fe^vV- 2 - [(tert-^h 
dri/^/V/J?-/^T^y) ^/U] -2, 3-^tKn-5-3-K-2-7x=;l/ 
- 1 , 3 , 4 - 1-T i?T (4. 04 g, 71%) £#fc 0 

ESI-MS m/z: 462 [M+H] + ; X H-NMR (CDC1 3 ) 8 (ppm) : 1.45 (s, 9H), 2.40 (s, 3H), 4.13 
(dd, J = 6. 6, 14.9 Hz, 1H), 4.61 (dd, J = 6. 6, 14.9 Hz, 1H), 5.26 (m, 1H), 
7.27-7.41 (m, 5H). 

±fBXm5T*#^tb^3-T-fe^-2- [(ter t h^v-#/l^~/KT 
^y) ^^/y\-2, 3-^kKn-5-3-K-2-7i-/V-l, 3, 4-^ 
T i?Y (1. 93 g, 4. 18 mmol) £ h/^^ (57 mL) KlSMlU h ] J -f^/W-ZV 
^7^(1.83 mL, 6.26 mmol) *5 J: ^7" ( h V 7 x.-JV'fcT,? 4 » ;<7i? 

!>^(242 mg, 0.209 mmol) *lM7Ls 100° CT*3^M#bfc c fcfiMfc S%? V 

t fc <fc 0 s 6 3 (1. 33 g, JR* 88%) £#fc„ 
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• • 

ESI-MSm/z: 362 [M+H] + ; ^-NMR (CDC1 3 ) 8 (ppm): 1.42 (s, 9H), 2.41 (s, 3H), 4.13 
(dd, J = 6.2, 14.9 Hz, 1H), 4.62 (dd, J = 6. 6, 14.9 Hz, 1H), 5.35 (m, 1H), 
5.51 (d, J =17. 4 Hz, 1H), 5.67 (d, J = 10. 7 Hz, -1H), 6.58 (dd, J = 10. 7, 17.4 
Hz, 1H), 7. 26-7.39 (m, 5H). 
mmM5 1 

• 5 0 X'i%bf),tz.ik&fy) 6 3 (1. 10 g, 3. 04 mmol) £T1? h ^(20 mL) \zW$ 

U 7K(3.0 mL)^Px.fc^, 7k^TVm^y^>m^V !> A(L68 g, 10. 6 mmol) 

3 wmmw K^m^m^m^mi- hv^j* a. 03 g ) , 1 moi/L 

it&me 4 (965 mg, 1R^81%) £#fc 0 

ESI-MSm/z: 380 [M+H] + ; X H-NMR (DMSO-dg) 5 (ppm) : 1. 39 (s, 3H), 2.25 (s, 9H), 
4.03 (dd, J = 7. 8, 14.4 Hz, 1H), 4.33 (dd, J = 4. 7, 14.4 Hz, 1H), 7.30 (m, 
1H), 7.32-7.42 (m, 5H). 
mMM5 2 ({b-a-^16 5 ) 

lT#^^fc^#J6 4 (116 mg, 0.306 mmol), HOB t • H 2 0 (48.0 
mg, 0.313mmol)*5«tt/EDC I (66.0mg, 0. 344 mmol) & DM F (1. 2mL)^j||L, 
^UX^lO^mmWhtc^M^MX* t e r t -ttfVT ^ ^(0. 163 ml, 1.55 mmol) 

s^n*., m.ux 20 ^mmwLtco ^m^m^mTkm-r h v 

6 5 (96: 1 mg, Jfc§£ 72%) %Wc 0 

ESI-MS m/z: 435 [M+H] + ; ^-NMR (CDC1 3 ) 8 (ppm) : 1.43 (si 18H), 2.38 (s, 3H), 
3.95 (dd, J = 5. 5, 14. 7 Hz, 1H) , 4.71 (dd, J =7. 6, 14. 7 Hz, 1H), 5.31 (m, 
1H), 6.38 (brs, 1H), 7.25-7.39 (m, 5H). 
15 3 «b^6 6) 
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HjfeM5 2T*W£;h/fcffr&fc6 5 (96. 1 mg, 0.221 imnol) £ 4 mol/L ikfcTk^- 
ff»at^yH(Sft(2.0 mL)fc:2t#?U ^m*30#I?W£bfco S^£i$ffiTTit 

(80. 4 mg, Ifc^ 98*) £r#fc 0 

ESI-MS m/z: 335 [M+H] + ; X H-NMR (DMSO-dg) 5 (ppm) : 1. 34 (s, 9H), 2.41 (s, 3H), 
4.16 (d, J =13. 8 Hz, 1H), 4.25 (d, J = 13. 8 Hz, 1H), 7. 31-7. 46 (m, 5H), 7.81 
(br s, 1H), 8.49 (br s, 3H). 
5 4 (fc-£#J6 7) 

fl5 3T#kftfdb^6 6 (78.3 mg, 0.211 mmol) (Di?? n n ^ # 
(2.0 mL)fcl, h y^frTK V (0.147 mL, 1.05 mmol):fc £1*^ 2 n nm^- 
/V^/l'jft—MO. 033 mL, 0. 32 mmol) %M±, ifet* 30 £f^3f # bfc 0 S^{-tK 
^P^, @^^^T^mbfc„ ^g^rl mol/L IS? P^TkT'Jl^gfe^ b 

^77^ (^ * /-;v/g^B6^^ = 1/10) -e*s»rs 
6 7 (59. 3 mg, Ifcl^ 66%) £#fc 0 

APCI-MS m/z: 425 [M+H] + ; MMR (CDC1 3 ) 6 (ppm) : 1.44 (s, 9H), 2.38 (s, 3H), 
3.82 (dd, J = 5.3, 13.8 Hz, 1H) , 4.58 (dd, J = 8. 5, 13.8 Hz, 1H), 5.24 (m, 
1H), 5.96 (d, J = 9.9 Hz, 1H), 6.29 (d, J =16. 5 Hz, 1H), 6.40 (br s, 1H), 
6. 55 (dd, J = 9. 9, 16. 5 Hz, 1H), 7. 25-7. 40 (m, 5H) . 

mmms 5 ut^6 8) 

5 4 -e&btltiik&m 6 7 (58. 3 mg, 0. 137 mmol) %T± h~VV Ml. 2 
mL) U ^)VT ^ 1/ (0. 134 mL, 0. 961 mmol) tfv^ "f'A'T ^ ^ 

&M(56.Q mg, 0.687 mmol) trMx., MLT 1 B*Wfflt#Lfc. £jS#tak«tfin;t, 

fclMMfcU ffc£4fe6 8 (42.5 mg, J&s£66*)£#fc 0 . 
ESI-MS m/z: 470 [M+H] + ; l H-NMR (CDC1 3 ) 5 (ppm): 1.43 (s, 9H), 2.27 (s, 6H), 2.38 



81 



WO 2005/035512 PCT/JP2004/0 15293 

(s, 3H), 2.77-2.84 (m, 2H), 3.14-3.20 (m, 2H), 3. 93 (d, J = 13. 8 Hz, 1H), 4.69 
(d, J =13. 8 Hz, 1H), 6. 13 (m, 1H) , 6.39 (br s, 1H) , 7.27-7.42 (m, 5H). 

MMM 5 1 T?ftt>ihft{b&fo 6 4 (100 mg, 0. 264 mmol) Sr'N, N- ^/UT : ± 
b T I K (1. 0 mL) U 7k#TT^b^~/K0. 039 mL, 0, 54 mmol) SrA0x. % 

30 Lfcg, lillt^ y^o fcT/WT ^ V (O. 370 mL; 2. 64 mmol) 

mux* 20 mmm&Lit 0 fcmmfcfc&Mz., wm^^x-mm ufc„ ^$ui£i 

= 1/1) -eMSH- § ^ tfcJ; 9 >. fc##> 6 9 (122 mg, &m 100%) &#fc 0 

ESI-MS m/z: 463 [M+H] + ; /H-NMR (CDC1 3 ) 5 (ppm) : 1.16-1.32 (m, 6H), 1.35-1.56 
(m, 6H), 1.42 (s, 9H), 2. 35 (s, 3H), 3.55 (m, 1H), 3.97 (dd, J = 5. 4, 14. 8 
Hz, 1H), 4.54 (m, 1H), 4. 72 (dd, J = 7. 7, 14. 8 Hz, 1H) , 5.43 (m, 1H), 7.25-7.42 
(m, 5H). 

5 7 Ofb-3-%7 0) 

5 3 kxtmmm 5 a ^m^^m^m^x^ mmm 5 6 xmhtntit^ 

*6 9 (122 rag, 0.264 mmol)* 4 mol/L £fb?k*-IlFR^^/l48Wl. 0 mL)T^ 
IU JSfeV^x MJ^/VX^^O. 184 mL, .1. 32 mmol) <£>#&T> Wc2-^xi 
v^;V7.;V7fr~;V (0.055 mL, 0. 53 mmol) fc^&UrS C b\C& 9 s ik&Hfo 7 0 
(75.1 mg, W6290£#fc o . 
ESI-MS m/z: 453 [M+H] + ; 'H-NMR (CDC1 3 ) 8 (ppm) : 1.22-1. 35 (m,. 6H), 1.40-1.52 
(m, 6H), 2.37 (s, 3H), 3.58 (m, 1H), 3. 84 (dd, J = 5. 3, 14. 2 Hz, 1H), 4.57 
(dd, J =8. 3, 14.2 Hz, 1H), 4.69 (m, 1H), 5.19 (dd, J = 5. 3, 8. 3 Hz, 1H), 5.97 
(d, J =• 9. 7 Hz, 1H), 6. 29 (d, J = 16. 5 Hz, 1H), 6. 56 (dd, J = 9. 7, 16; 5 Hz, 
1H), 7.26-7.42 (m, 5H). 
5 8 (ft^«7 1) 

5 5Kmm<o^m\cm^x, .zmmsr x&t>titz.i\&®7. 0(72.0 mg, 
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0. 159 mmol) %hV ^9vV-T ^ ^ (0. 155 mL, 1. 11 mmol) <D#fcT* $ V 

tttttt (65.0 rag, 0.797 mmol) b&J&Zltlt&s #fefrfc^4fe*fi1#:=^M3.0 
i)t»j|U 4mol/L^7k*-g^m^/^«(0.30mL) ^x., ^T?30# 

^ 7 1 (66. 0 mg, Um 72%) 

ESI-MS m/z: 498 [M+H] + ; MUR (DMSO-dg) 6 (ppm) : 1. 21 (d, J = 6. 6 Hz, 6H), 1. 34 
(d, J = 6. 6 Hz, 6H), 2.22 (s, 3H), 2.80 (s, 6H) , 3. 35-3. 50 (m, 3H), 3.58-3.70 
(m, 3H), 3.92 (dd, J = 7. 6, 14. 2 Hz, 1H), 4.41 (dd, J = 5. 6, 14. 2 Hz, 1H), 
4.64 (m, 1H), 7.27-7. 47 (m, 5H), 8.09 (br s, 1H), 10.18 (br s, 1H). 

MM®] 5 1 ^htltdt^ 6 4 (100 mg, 0. 264 mmol) £DMF (1. 0 oQ'Kl&ft 
U ISTO 3 Vit* f-As (0. 040 mL, 0. 64 mmol) 33 £ Xfi&kWt* VV-k (40. 0 mg, 0. 289 

mmoD&jnx., 2 ^mmwvtzLo Bu&mtcjk&Mz.. wm^^x-mm^tco =t» 

mt* * 9 J —As (3. 0 mL) \Z.&ffi U WkWk (0. 30 mL) 50° Ct l R$R)8E 

h y rc^/l/T $ ^ (0. 368 mL, 2. 64 mmol) <D#£T\ ifrffc ^/V;*/^ 
~M0. 110 mL, 1. 05 mmol) t&ffc£-&Z) r t 19 , fl^flfcT 2 (46. 6 mg, IR^ 
46%)£#fc 0 

ESI-MS m/z: 384 [M+H] + ; 'H-NMR (CDC1 3 ) 8 (ppm): 2.42 (s, 3H), 3.89 (dd, J = 6.0, 
14. 1 Hz, 1H), 4. 57 (dd, J = 7. 8, 14. 1 Hz, 1H), 5. 37 (dd, J = 6. 0, 7. 8 Hz, 1H), 
5.95 (d, J = 9.8 Hz, 1H), 6.27 (d, J = 16. 5 Hz, 1H), 6.55 (dd, J = 9.8, 16.5 
Hz, 1H), 7.25-7.42 (m, 5H). 
6 0 «bl=r#>7 3) 

15 5fclU(ft©^fefcS(iCT, mMW5 9V&t>tl1tfc&&7 2 (46.0 mg, 
0. 120 mmol) & h V ^5vVT ^ V(0. 117 mL, 0. 839 mmol) <£>#&T V v 5 ^ fvl'T ^ 
^^(48. 9 mg, 0. 600 mmol) t fcffc £ ii:<5 vL t X *) „ -fk^ 7 3 (29 mg, J|2 
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• # 

APCI-MS m/z: 442 [M+H] + ; 'H-NMR (CD 3 0D) 5 (ppm) : 2. 22 (s, 3H), 2.80 (s, 6H), 
3.35-3.50 (ra, 2H), 3.58-3.70 (m, 2H), 3.92 (dd, J = 7. 6, 14. 2 Hz, 1H), 4. 41 
(dd, J = 5. 6, 14.2 Hz, 1H), 4.64 (m, 1H), 7.27-7.47 (m, 5H), 8.09 (br s, 1H), 
10. 18 (br s, 1H). 

mmm & 1 at^m 7 a ) 

2 -T ^ /Tir h y^y >^&(2.93 g, 17. 1 mmol)&T-fe h~ h y7k(100.mL) 
£^Lfc 0 rcO^fCZl^-v?- t e r,t -^/l^(5.09 g, 22.9 mmoD&J; 
^4-^^^T$/t°y v^(2.21g, 18.1mmol)^jlI^nxL N ^X 10 ^pffift 

mm *&%nki&*xm& u m^mmi- h y * ^ x&m u ^^^/e u*: 0 

itl: v/ U * 7A^nYf^77^f-(^^-t y/ifxf /i/ = 9/1 -» 

4/l)Ti*§H-£-£t;i£^ 2- (N-t e r t -zf h^r^^^T $ 7 ) 
Ti? h 7 a 7 ^ (865 mg, 21%) £#fc 0 

±|SXa 1 -e#e>^c: 2 - (N- t e r t }> ;vif^;VT % J ) T± h 
7 ^ / ^(851 mg, 3. 62 mmol) J -M20 mL) &C*gfif Lfc 0 %^frtzMW£.^ 

^-ir^^/W^K^i^a.03 g, 8.04^01)^X1, ^T*15^Ff H m#Lfc„ R 

i- V V t^X&mU ®m%m£%£:Uc 0 mbtitcmm&i?? * p ;>< *>-(50mL) 
fc?£fl?U t°y 75 mL, 21. 7 mmol)*5 iXf^mt b V * ^T±^/U(2. 23 mL, 

18. 1 mmoD&JPx., ia&T? 16 B#^a#bfc 0 ^J&^-i&fn^Tk* 7"> P !7AtR 

yi3?)VjJ7b,tu^Y7y7 = g/l -» 4/1) X 

nM1rZ>Z.b\z£<Q, 2- [(t e r t ~zt b*is%/Vtf~/UT $ / ) ^/U] - 
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2, 3-^tKn-3- (2, 2 ~ 5?* ^/I^d fc°^/W) -5- [(2, 
^f;l//n^/V) H/] -2-71=^-1, 3, 4 -^T^T>^-/V(910 
mg, 53%)£#fc 0 
APCI-MS m/z 477 [M+H] + . 
X^3 

• ±|BI@ 2 -C# £>*l5 2 - [(tert-^ h ^^/l^-^T 5: / ) ^ ^] 
-2, 3-^fc Kn — 3- (2, ft^/V) -5 - [(2, 2- 

^/f/vyot't^T 5/]- 2 -y^=-;V-l, 3, 4-^Tv J T;/— M3.72 
g, 9. 48 mmol) ^ter t-°7?S — (150 mL) tUW.-^Wr b U & AtK^(pH 
= 3 ; 50 mL)cD^»^?LfCo #bttfc^^7k^biS 5 M> ?A(3.6 
g, 94.8 ramoD^^T^P^L, 50°CT 1 ^^ft#Ufc 0 ^^^^(5.4 mL) %M 

y->X*V Xyy—tZ^bKl:*), 5-7^7-2- [(ter t -Zf Y^stl /V 
tf-jVT^J) t^/V] -2, 3-v>£ Kn-3- (2, 2 - i?t 
/W) 3, 4 —f-T&T /W3. lOg, 99%) £r#/t 0 

APCI-MS m/z: 393 [M+H]\ 

HWij 5 o ©ig i ir|B«fe(o*-feic^ ct, ±^ig.3 -e# e> frfc 5 -T ^ / - 

2- [(tert-Th^/^m;) -2, 3-^fcKn-3 
- (2, 2-^5vK7°nfc°^/V) 3, 4-f7^7^- 
Ml.00 g, 2. 55 mmol), 3 £{b# x ) "7-M580 mg, 3.04 mmol), 3 ?-M(510 mg, 
3. 07 mmol) x 3* Iff (780 mg, 3. 07 mmol)*5£-C»M t e r t -r/^vWO. 980 mL, 
8. 24 mmol) J; 9 , 2- [(t e r t-^f^M-^T^/) ^/Kl -2, 

3- i^fc Kp-3 - (2, 2 - ^/^n tf^/V) —5 — 3— K-2-7x= 
/U- 1 , 3 , 4 - i^T /V (986 mg, W* 77%) «r#fc. 

XS5 
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±iBim4T?#£>ftfc2- [(t e r t V */% frtf^fVT $ J ) * 
-2, Kn-3- (2, 2 — f-;V"fn \i°jr~/u) — 5 — 3 — K— 2 — 

^-/W-l, 3, 4-f-T^ry , -/^(500 mg, 0. 993 mmol) £THF (10 mL) fcl 
*g#U h h^tf-Zl'V^ ^(0.420 mL, 1.99 mmol). tf ^ (^^v? U t=V 
Tir h^)/-? 7^^(86 mg, 0.15 mmoD&itFx h7^W^^!>A7n y 
K(l.Omol/L THFit, 2. 00 mL, 2. 00 mmol) ; .&JP;t x 50° C \Z.X 6 $1ffflW$V 
fc. T#*PUfc£. zkfcflPx., ftSxf/v-eiHjLfe. ;£»Ji$:ffi 

i/y.^W7A^PYb^77^(g|ixf/i,/n-Aafty = 1/9) 
|g-r<5-i:l-<fc D v ik-&%> 7 4 (343 mg, JR*85*>£#fco 

ESI-MSm/z: 404 [M+H] + ; 'H-NMR (CDC1 3 ) 6 (ppm) : 1.36 (s, 9H), 1. 41 (s, 9H), 4.12 
(dd, J = 5. 9, 14.8 Hz, 1H), 4.64 (dd, J = 6. 6, 14. 8 Hz, 1H), 5.23 (m, 1H), 
5.49 (d, J = 17. 4 Hz, 1H), 5.66 (d, J = 10. 7 Hz, 1H), 6.62 (dd, J = 10. 7, 17.4 
Hz, 1H), 7.22-7.38 (m, 5H). 
^»!|6 2 (ft^7 5) 
0U6086 lyftblfrZtt&to? 4 (314 mg, 0. 778 mmol) &fflV\ tl^5 1~ 

mmm 5 4 miB^^^spcx^auyt^, #e>ftfc&j^&&ji0i 5 8 \z.^m 
<D%&{£WTtimtz z.biz.£ v \\&m 7 5 (mm 32%(5 xm) &n± 0 

APCI-MS m/z: 512 [M-+fl] + ; ^-NMR (DMSO-de) 5 (ppm) : 1.25 (s, 9H), 1.36 (s, 9H), 

2.79 (s, 6H), 3.35-3.53 (m, 2H), 3.59-3.69 (m, 2H), 4.05 (dd, J = 5. 6, 14.0 

Hz, 1H), 4.44 (dd, J = 8. 2, 14.0 Hz, 1H), 7.04 (br s, 1H), 7.26-7.41 (m, 5H), 
7.86 (dd, J = 5.6, 8.2 Hz, 1H), 10.38 (br s, 1H). 
£TF, 1~5 t?#^)^6{b^A~E(D^^4^^-ro 
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##0111 ({b^%A) 

$ %;W*$? K(12. 0 g, 132 mmol) ? / -/I' (200 mL) U T-fe h 

y^/ V(15.4 mL, 132 mmol)*5J;^^(1.2 mL)^nx. N 3t»TF 5. 7 R#r^# 
Lfco ^VN-tr^JET^^W^U, ^^i^^-^^^-x/Kl/l)^^ 
(150mL)£#n2U tfftt!Lfc@^^y ^7y-Lfc 0 #kftfc6£@#£5J&U ^ 

V=^-^-fe ^ %;W<y y (25. 4 g, iRsf* 96%) <H#fc G 

Mi-NMR (DMSO-de) 8 (ppm) : 2.30 (s, 3H), 7. 37-7. 40 (m, 3H), 7.91-7.94 (m, 3H), 
8.27 (br s, 1H), 10. 21 (br s, 1H). 
"T.^jl 2 

±1BI&1 T*#btLfcTi? hy^y >= ! ?'$-±%3J/W*yi/(8.M g, 43.7 
mmol) £ T-fe f> > (170 mL) U M V ^ (7. 1 mL, 87 mmol) & £ X^M^mW. (8. 3 
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mL, 87 nnnol) JtlBz.^ MUX 25 Nf^ fflfr bfc KJfcifcfc: 2 mol/L Tkmit^ hV$ 

^77^ (^l^/ftifca^/U = 1/1 -* 1/2) TitSH~<5 1 - 

(5-7^y-2-^f;k-2-7x^-2, 3-i?tKo.[l, 3, 4] 
^T x /-7V-3-^ 3^/^(7.67 g, 75%) %#fc c 
X H-NMR (DMS0-d 6 ) 5 (ppm): 2.12 (s, 3H), 2.31 (s, 3H), 6.49 (br s, 2H), 7.21-7.41 
(m, 5H). 
Ill 3 

JMb$l(17.1g, 76.5 mmoDSrTir h-MJM225 mL)to§$?U OttHil 
t e r t-^^(12.1 mL, 102 mmol) %Mx.tc 0 IQftmWfr^tzM, ±13X^2 
TifktLSl- (5-7^/-2-^f/V-2-7xr:;l/-2, 3-v^Ka 
[1, 3, 4] f7^7/^-3 — f/VO ^*/V(15.0g, 63.8mmol)^Bx N 

zmi±&7kx*m&vtc^m7ktiiwti- h v v^x&m^tc 0 m±Tmm*w£;u 
B££^y ^y/vTJ^A^n-v y^yy^— (-^f^/s^^A- = 8/1 -> 

6/l)T^M-T5r te£t>A(l"5.4g, Jfc^81%)&#fc 0 

FAB-MS m/z: 299 [M+H] + ; ^-NMR (CDC1 3 ) 8 (ppm) : 2.29 (s, 3H), 2.44 (s, 3H), 7.32 

(m, 3H), 7.46 (m, 2H). 

###J2 (ik&mB) 

im 

m%mi<DTMiimm<D%mzmvx, 2- (y>/i^/v*~,wr^/) t± 

Yy^/ly (14. 1 g, 66. 0 mmol) *5 <t t^^ir ^ 7J /W< i? K (6. 00 g, 66. 0 mmol) 
2 - (p« ^^/W^^/VT 5 7 ) T-fe h 7 a: / V=^;H? 5 %;W^/ V(14. 5 g, 
77#)&#fc 0 

###| 1 (DIM 2 {C|E«(D^-fe^^ CT, ±|BX@ 1 X'&hfotL 2 - (y 
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/Wis -/KT 5 / ) 7± hy^y^=^±^^/w^/>(1.00 g , 3.-49 ubo1)j&*& 
N- 2-T$ y- 5-7^^/1^-4, [1, 3, 4] 

"f-T&TV—iV- 5— «f/l^5vH ;rf*V*/M^T5 K(302mg, JR^26%)Sr# 

APCI-MS m/z: 329 [M+H] + ; ^-NMR (CDC1 3 ) 8 (ppm): 2.29 (s, 3H), 2.99 (s, 3H), 
4.04 (d; J = 14. 0 Hz, 1H), 4.55 (d, J = 14. 0 Hz, 1H), 7. 30-7.41 (m, 5H). 

f;u-2-T5y-5-7x=;l/-4, [1, 3, 4] f7i?7/- 

}V- 5 -A =f-rV) } $ 1/7 % K (240 mg, 0. 732 mraol) frbfc&to B 

(176 mg,lR^61%)^#fc 0 

FAB-MS m/z: 392 [M+H] + ; ^-NMR (CDC1 3 ) 8 (ppm): 2.38 (s, 3H), 3.01 (s, 3H), 4.07 
(dd, J = 6. 3, 14.2 Hz, 1H), 4.65 (dd, J = 7. 4, 14. 3 Hz, 1H), 5.15 (t, J = 6. 9 
Hz, 1H), 7.26-7.44 (m, 5H). 

Igl 

#%#| 2 (DIM 1 -C# £>*bfc 2 - (^ fvV-X/l^~/kT 5: / ) 7± h 7x 77= 
^^fe$^/WA>/^(300 mg, 1.05mmol)^THF(18mL)^^?b, j^T^flt 
4 9v^T 5 / tf V i^(641 mg, 5. 25 mmoDfei^-fbtV^p^/W^ 13 mL, 
1.1 mmol) ^TL/c 0 ^{ktV^p^/^T^T^ 1 f$P^:i3<fctf 2 ^^fc^- 
tL^tt^tV-Nn^/p (0.065 mL, 0. 53 mmol) £ £>lC 1: 6 B#f^#Lfc 0 

(^nn^/l'V^^^ = 20/l)T*tt^1-<5r ^JCJ:t)N- 
7-3- (2, 2-^^f;^nt't^) - 2 -:7a:~/l— 2, 
[1, 3, 4]f7^7^-2-{;Mf^] ^ * >-*/l^i/T $ K(88mg, l& 
^22%)£#fc 0 
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APCI-MS m/z :. 371 [M+H] + ; X H-NMR (CDC1 S ) 8 (ppm) : 1.34 (s, 9H), 2.96 (s, 3H), 
4.06 (dd, J = 6. 2, 13.7 Hz, 1H), 4.19 (br s, 2H), 4. 58 (dd, J = 7. 0, 13. 7 Hz, 
1H), 5.20 (t, J = 6. 4 Hz, 1H), 7.27-7.55 (m, 5H). 
XU2 

#%0J 1 (DIM 3 \zm$,<D%mzm CT, ±|BXm 1 T# btlz-SN— [5-75 
y-3- (2, 2-^f;l/7 P Dt°t^;l') -2-7i^-2, 3-i?tFo 

[1, 3, 4] f7^7^-2-^/^f/l/] ^y^/Wfr^T^ K(180mg, 
0. 486 ramol) frbib&hC (164 mg, W* 78%) &#fc 0 

APCI-MS m/z: 434 [M+H] + ; l H-NMR (CDC1 3 + CD 3 0D) 5 (ppm): 1.32 (s, 9H), 3.03 (s, 
3H), 4.08 (d, J = 14.0 Hz, 1H), 4.63 (d, J = 14. 0 Hz, 1H) , 7.32-7. 42 (m, 5H). 

&mu (te<a-#>D) 

N-t e r t h ^^/^-/V- ^ -7 7 = ^ (10. 0 g, 52.9 mmol)£:TH 
F (150 mL) \zmm V, 7*. l^W. (7. 73 g, 63. 4 mmolk Sfefc JJ- vgfe (16. 1 

mL, 79. 3 mmolK 9 *? A (593 mg, 2.64mmol) x hJJ 7 ^~/l>/ft;* 7 xf y 

(1.39 g, 5.29 mmol)*5i:t^7k(2.28 mL) SrJn*.* T/I^^^ffl^CT^ 60^-T? 22.5 
ftWfcttbfc. S-^Sr-fe^-f h£iILT5iIU h 0 * A 

^77-f-(^t^/ft»xf/i, =6/l-» 2/i)T?*j|$gU (3-^y-3- 
^a^/WyatVV') #/W<*lsWl ter t-^f/Wf/v(7.85 g) !!Z^60%) 

APCI-MS m/z: 250 [M+H] + . 
I|£2 . 

t e r t -^/^^7 t /l^(7. 80 g, 31. 3 mmol) / -/W(240 mL) £7k(60 mL) 

(om^mm^mmu k k • *£m&(7. 98 g , 62. 6 mmoi) ^jo*.. 
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■y-y-?vvft;l>& (10/1) ^(200 mL)%MZ-, mfc{kj&%>)% V *7 V -Lfc 0 

6£i#&5&u ~-*v>x*m&&, »±T»5r^a^ (3-^y 

— 3-71-^0 K'/V) #/W* $ >-@| tert -^f;HX7^=ftt 5; # 
/W W(9. 23 g, 91%) &#fc 0 
APCI-MS m/z: 323 [M+H] + . 

xm3 

t e r t -Zfi-fr^* T-fls^f-ar*. /W^/V (4. 07 g, 12.6 mmol) StT^ >V 
(100 mL)\Z.mf$V s v t° y >^(5. 4 mL, 63. 1 mmol) ir4&7k@^(6. 0 mL, 63. 1 mmol) 

^M^Mux6m^w^tc 0 m^s^itm^miMm7Km'rhv v^fc^m (50 

^ y -M20 mL) *5 £Tfi t v 5 ^— *fP^ (20 mL) &flffjfc* ^i&t? 2 B#f H ^# l>fc D 

(10/1)^(100 raOZMx., Sfrfe)*** P *7 y -Ufc. fi&@ft£5&U 
^^yCft^Ufc^s |^T*a*t-«w.^K:J:.»), [2- (3-Tir^/k-5- 
T$V-2-7^=/W-2, 3-i?tKP [1, 3, 4] f7^7/-/W2-^f 
,!✓) ai^/U] # ;W< $ V®? tert- XTfr (4. 38 g, Jfc¥ 91%) £r#fc„ 
APCI-MS m/z: 365 [M+H]V 

#*r^i©i3g3tts<fto^5fen:Jfic"c, ±iaxm3-c#k*wt [2- (3-7 

tf^-5-Ti/-2-7x^-2, 3-^.fcKct[l, 3, 4] ^ T^T^/ 
Wl'- 2-^*0 st^A"] #/W^y^ t e r t -^;V^Xx/W(2.80g, 7.67 
mmol) Mfc^D (2. 66 g, ft* 81%) &#fc 0 
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APCI-MS m/z: 429 [M-HTT. ■ 

X@l 

*7VV(5. 70 g, 29. 7 mmol)*5 J;TJS^*rfe 5 %;Vs^J K • &®?i&(5. 70 g, 44. 5 mmol) 

frb 3 -^^y-f/l^P ^ #/W<>/;/(5. 79 g, 

i«73%)£#fco 

APCI-MS m/z: 266 [M+H] + . 

Ig2 

###1 1 Oli 2 ^fEg^;^;L*p , ±|BXm 1 htltc 3 — o-^-r ?\> 
t^yi^ ^X7f/V=f tt /W*W<5.00 g, 18.8 mraol)^P>3- 

(3 -Tir^-5-T5 V - 2-7 ^^/k- 2, 3-i^t Kn [1, 3, 4]^ 
T&TS^-A'- 2 :/n IftfVgM fvl^;*7VJ'(4. 52 g, JRi$ 78%) £#fc 0 

APCI-MS m/z: 307 [M+H] + . 
X^3 

##^110X#3{C|Bic^^^CT, ±fEX|i2Tif b*Wc3- (3-T-fe 
f;V-5-7^/-2-7i^-2, 3-i^fcKn [1, 3, 4] ^T^T"/— 
;V-2 — (;V) -7u\?Jrl/W.* ^71^ * 7^(4. 52 g, 14.7 mmol) frbit&fyE 
(4.39 g, Jte^80%)£*f=fc o 
APCI-MS m/z: 372 [M+H] + . 
##M6 «b£-#>2 2) 

it&$tA(2. 50 g, 8. 36 mmol) £ f/^^(30 mL) U 2-7;^d7j^ 

/^7^(2.34 g, 16.7 mmol), 7h7^ (MJ 7i=;U*^7^ y) 
•7 A (773 mg, 0. 669 mmol) & 4 mol/L 7 s/fci?^ AtK^(4. 18 mL) 
^f#fflMT, lOO'CTM.S^^bfcio ^^^Tk^Dx., i»**vl/T!8jffi 
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)V = 7/1 -> 6/1, ftWnnW/^/^ = 500/1 -> 300/1) -cffif 
Ki-SrtJJliOx 2 2(2.42 g, Ifc^92%)£#fc„ 

APCI-MS m/z: 315 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm) » 2.43 (s, 3H), 2.47 (s, 3H), 
7.09-7.45 (m, 6H), 7.49 (m, 2H), 7.84 (ddd, J = 1. 8, 7.5, 7.7 Hz, 1H). 
#%#|7 (ft^2 3) 

##^|6(c:ia^O^MCT, A (70 rag, 0.23 mmol), fc 4 ii;7x^ 

**7V$K57 mg, 0.47 mmol) ^Mb^tl 2 3 (11 mg, iRSfS 15%) £#fc 0 
FAB-MS m/z: 297 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm) : 2.44 (s, 3H), 2.48 (s, 3H), 

7.26- 7.52 (m, 8H), 7. 60 (m, 2H). 

###J6KfE*<D;fr&K:*PCT, ffc-a^A(2.00 g, 6.68 mmol), &£X$3-7 
;V*u 7 =^=-/l<7$7 vgKL 87 g, 13. 4 mmol) 2 4 (1. 76 g, l&J$s 84%) 

APCI-MS m/z: 313 [M-H]"; *H-NMR (CDC1 3 ) 5 (ppm): 2.43 (s, 3H), 2.48 (s, 3H), 
7.14 (m, 1H), 7.28-7.51 (m, 8H). 
##0!|9 (^i25) 

##f!l6^|BttO^^DT, {l^>A(2.00 g, 6.68 mmol), 3o£03-^ 
D D 7 ^=.)V$y y^(2. 09 g, 13. 4 mmol) /^Mfr8^ 2 5 (1. 92 g, 87%) & 

APCI-MS m/z: 329 [M-H]"; *H-NMR (CDC1 3 ) 5 (ppm): 2.43 (s, 3H), 2,48 (s, 3H), 
7.28-7.50 (m, 8H), 7. 69 (dd, J = 1. 5, 1.6 Hz, 1H). 
#%$)10 (1^2 6) 

##0iJ 6 \Z.$&m<D jjm^mCX^ {b£#A(20mg, 0.067 mmol), &£tf3-:/ 
X2^7^^/^7>-W(.2e.S mg, 0.134 mmol) a> Mfra 2 6 (4.9 mg, 20%) 

APCI-MS m/z: 373 [M-H]-; HHWR (CDClj 8 (ppm): 2.43 (s, 3H),.2.48 (s, 3H), 

7.27- 7.46 (m, 4H), 7.49-7.58 (m, 4H), 7.84 (dd, J = 1.6, 1.6 Hz, 1H), 
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###11 i m&®>27) 

##f!l6{C|B^(Z)^|^CT, >fb^A(2.00 g, 6.68 mmol), i6Xri3-^ 
^/Vy ^^^7^(1.82 g, 13.4 mmol) ^^^2 7 (1.7.3 g, JfcJp. .84%) £ 

APCI-MS m/z: 311 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm) : 2.39 (s, 3H), 2.44 (s, 3H), 
2.47 (s, 3H), 7.24-7.38 (m, 6H), 7.48 (m, 3H). 
###|1 2 2 8) 

##f!j6^|Sic<7)^(c:^CT, fc^#fA(20 mg, 0. 067 mmolh &£X$3-y 
7; 7*. ->l>7$7 ^@Kl9. 6 mg, 0. 134 mmol) j^Mbo^ 2 8 (5. 5 mg, Jfcs|K 26%) 

APCI-MS m/z: 320 [M-H]"; 'fr-NMR (CDC1 3 ) 5 (ppm): 2.44 (s, 3H), 2.49 (s, 3H), 
7.29-7.39 (m, 3H), 7.48 (m, 2H), 7.55 (d, J = 7. 7 Hz, 1H), 7.71 (d, J = 7. 7 
Hz, 1H), 7.82 (d, J = 7.9 Hz, 1H), 7.98 (br s, 1H). 
###J.l 3 (ib^2 9). 

#%M6^|B^(D^{C^CT, >fb-a-#lA(20 mg, 0. 067 mmol) , *5it^ 
3, A-^y?V^rny ^^VT^v^W-iZl. lmg, 0. 134 mmol) ^{b^ 2 9(8.4mg, 
Jfc^ 38%) £#fc 0 

APCI-MS m/z: 331 [M-H] - ; 'H-NMR (CDC1 3 ) 5 (ppm): 2.42 (s, 3H), 2.48 (s, 3H), 
7.19 (m, 1H), 7.28-7.39 (m, 4H), 7.48 (m, 2H), 7.56 (m, 1H). 
###114 (^1^33 0) 

###1 6 ^IB^CO^i&^Sp CT, A (20 mg, 0. 067 mmol) , & 

3, 5 -v^A^n 7 ^-/lotfy^m&l. lmg, 0. 134 mmol) frhfc&fo 3 0(9.9mg, 
l&3M5%)&#fc 0 

APCI-MS m/z: 331 [M~H]r; ^-NMR (CDC1 3 ) 5 (ppm): 2.42 (s, 3H), 2.48 (s, 3H), 
6.88 (m, 1H), 7.18, (m, 2H), 7.28-7.39 (m, 3H), 7.47 (m, 2H). 
###11 5 Ut&®3 1) 
###l6{C|E^O^{c2pCr, ft-£^A(20 mg, 0.067 mmol), ^.fctf . 
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2, 4-^7^*0 731=^3^7 j/ft (21. lmg, 0. 134 mmol) 3 l(9.1mg, 

APCI-MS m/z: 331 [M-H] - ; HH1MR (CDC1,) 5 (ppm) :• 2. 41 (s, 3H), 2.46 (s, 3H), 
6.86 (m, 1H), 6.95 (m, 1H), 7.26-7.39 (m, 3H), 7.48 (m, 2H), 7.83 (m, 1H). 
##0H1 6 Wb#*3 2) 

• 6 \C^SM(0^m\tm CT N E (2. 88 g, 7. 76 mmol) $5 £ T* 2 - y As 

^-H7a:=yU2j?7^ife(2.17 g, 15.5 mmol)^Mb^3 2(1. 21 g, IR^ 72%) 

APCI-MS m/z: 387 [M+H] + ; tt-NMR (270 MHz, CDC1 3 ) 6 (ppm): 2^33 (s, 3H), 2.47 
On, 1H), 2.76 (m, 2H), 3.47 (m, 1H), 3.72 (s, 3H), 7.08-7.46 (m, 8H), 7.81 
(ddd, J = 1.6, 7.4, 7.4 Hz, 1H). 
###11 7 (fc£*>3"3) 

1 6 X^htltcit-a-^} 3 2 (1. 02 g, 2. 64 mmol) & T H F (30 mL) U 
7K^T. zkiSHb V f- ^A7/K ^-tyJ\ (50. 0 mg, 1. 32 mmol) SrJ&n^L, ^jST* 1 B#P^ 

rtWUfc. »S«t*3l'bfc*, WET, »^U i^*7^^-7h 
^77^-(-.^fy/iixf/w = l/D-cttHtsrilciD, ft^3 3 

(238 mg, HX^25%)£#fc 0 
APCI-MS m/z : 359 [M+H] + . 
#%M1 8 (ft^3 4) 

#%#J 1 7 fttefb-^Mfc 3 3 (238 mg, 0. 664 mmol) £ p n ^ * ^ (10 
mL)tC?8#?U 7** • ^-^^ii 3 17^(0.422 g, 0.996 mmoD^iPx., gi&*C 

= 2/1) X-mm-f 5 n £ fc J: 0 , ffr&fc 3 4 (120 mg, Jfcs£ 51%) £#fc 0 
6 3 QKIffll) 
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mm (itittoi) ... 

2 8 6.8 z&X&R&WR&e o g Srift^U Ko^^n \?/ut/vu 

SrfroT. iE&J (lfcfcfc5Jg^#2 0mg-«r£#"*-<5) 
^ ft^i 1 2 0 m g 

■fLJf • 1 4 3. 4 mg 

mg 



m^mmn 3 0 

xf7 y ^jfe^^frS/frA 0 



m g 
6 in g 
2 0 0 m g 

i6 4 GHfflm) 

(^2 2). 

ib&to-2.2. 4 0 g«:ffiV\ ^§»!!2 2^fE^^^eX, ttflBA@H (UK 

ft^ft2 2 2 0 mg 

S4I 1 4 3 . 4 m g 



HiMfiEU*' 3 0 



mg 



fc Kn^r-^T'P tVl^fe/VP— 7, , 6 mg 

^f7!)yj-7^^!)A Q. 6 mg 

2 0 0 mg 

5 .GWM3) 

aat».(fls^»2 4) 
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mLtt§ 0 §^tvfc^i^^f7^/M 2 mLf oit^l^j* It, & 

fc&&2 4 2 mg 

D--^>-^ /l^ 10 mg . 

5ift 



2.0 0 mL 

mmme e (mm 4) 

i^(M3S) 

t&t-£^ &©^a*fefc*^&!PIJH-S, »3 5, 4 0 g , fL$* 
2 8 6.8 &*8&Xfim&MWt&6 0 g&iB^U r.;h/fcfc Kta fcVPir^n 

«^|foT, ttffl (l&£fefc9^t£j&#2 0mg£^1-6) i^iSo 



*acfr fc-a^ 35 20 



m g 



mmmmffi 3 0 



14 3.4 mg 
mg 



m g 

5 2Lg_ 

2 0 0 mg 

16 7 (mm 5) 

ft&toz 7, 4 o g »\ WWIiK:|B«o^ifeR:flicr, WNSH (1Mb 
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<b&b 3 7 2 0 m g 

%M 14 3. 4 m g 

m®mm& 30 mg 

t Knd^X/p t°/U±/i,u— 7. 6 mg 

^77!) V@h^^->fr A 0. 6mg- 

2 0 0 mg 

y $j*7kmm&mMi,xpH&6\m&vfc^ mMmmg*T*±mzi 000 

tt^rU (l/WT/^fefci9^^2mg^W-rS) £#5<, 
*BC& 3 9 2 mg 

D — -v y= h — */y 10 mg 

TK^b-j- b y v^imm .mm 
mm 

2. 00 mL 

&ftkvx^-tz>m$fcmmt)mk>z>m&, $mnm, wm^, >bm±. 
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it . # <o m m 

R2 
r3 N-N 

(I) 

& £fcte-C (=W) R 5 {5£<K Wf«^^fc(«^E^-^b, R 5 te 
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